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(57) Abstract: An alkyl ether 
derivative represented by the 
following general formula [1] or its 
salt: wherein and represent 
each a substituent such as hydrogen, 
halogeno or alkyl; R^ represents 

A ♦ c ^ alkylamino, amino or hydroxyl; the 

nng A represents a 5- or 6-membered aromatic heterocycle or a benzene ring; m and n are each an integer of from 1 to 6- and p is 
an mteger of fiiom 1 to 3; shows an effect of protecting retinal nerve ceUs and, therefore, is useful as a preventive and/or a remedy 
for retmal nerve diseases such as glaucoma, diabetic retinopathy, retinal artery obstruction, retinal venous obstraction macula^ 
degeneration and retmopathy of prematurity- 
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lx< « 6 M.(D^mmnm^^tcit^>'i£>^ m:feJ;tXn 1-6 OH^ ; 

^rct^^^BfHm. mmmmmmm. mmmmmmm. mmmmmmm. m 
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10 j5^e>75:^. -euT, ^%mm\^Qmiz^ifiE>n. —:k=:-3. — u>0W^mm. n 
iiii^^aiic^, ^omm. ^mm^iz^y)m^:^h(Dtii$>r) . m^it. mm 
mmnmcDm^izit. m^nmmikiDmmmA^m < m-^vx ^ ^ ^ n 
-^m^if^mm-^nx\^^ {tbit^v\*^iwn. iw, 903-912, 2002)0 ^vx. 

& N - ^ - D - T 7. A ^ >m^Mf^ffi S^-r -5 {b^i^ Jc: Vi W S 
nriri^ mmW- S-SOeSO?. U (Scrip) No. 2229, pl3, 1997, |^ No. 

2307, plO, 1998), 

±iBb:^c<fc'5 \zmm-wmmi^(Dmm^^z-^^t^t>:bmmum^x$> n-^ 
25 '^)v~D-r:^n^^>m^ifiwm^mt^it^m&.i^iz. m\^m. mmm^ 
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5^ * ^ ife: 86 © S ^ © Si 
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Tth^^-i^. x>:^^'>. :/n#:^^s^, -(v^uar.^^^^ ^h^v-, <v:/s4..>^ 

^zy&tlt. l:f-Jl:t^iy. :fu-<,-JV:t^zy. :f :^ )V :i- ^ -y . ^>y^=:)V 
7'D-^-;i.:t^'>> ^y-::iJl:t^>'. ^ > =LJ]^:t ^ ^ ^ZS^^±-j],^ ^ 
t^xt-^^iV^:^^ ^>^j\,^:t. -K^^'Jl.^^t. -^^^)V^^^^n^i;^ 

-JU9-:t^^lt. y3^-)V^^, ^y^}^^^^ -i >^-)V^:t^^V^^ 
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4 

;^^)V7.)U^-Jl:t^zy. X 5^ X ;i/ n :t ^ > y P tf ;P X 7j> x ;i/ :t 

y :/n fc?;px;W3j;x;p^^>', :/5^;ux;i/zjNx;i/;t-4^'>, 'iV':f=^)V7. 
;i/7iNx;i/:t^^>', 8ec-r^9^;i<'X;i<'j|^x;i/:t^'>, tert-:r5^;i'X;U3fcx;i/:i-:^^ 
10 *fe«'^>5^;i/x;W3fcx;i/:t4^>'ja: t*<7) c T;i/^^;i/;^;i'jI^x;i/:a-^^>'S 
* ; r U— ;i':^;i/jf^x;p:t=^'>Si«, :7xx;i/x;pjiNx;i/:t^i^> p- S ;i/x 

X5^;i/T$/, :/n fcf;i/T5 y X -r v. :^ n h! t 5 
/t;!/:^;^^^ y»i:«, p<5^;i/T5y, x5^;Vt5/. :/Dfcr;i/T5y, 

20 s:»<i:«, tfnuv?x;i/. tr^uv';!^. br^^>»x;u, tr^^ i^x;!^, jJn 
h^t HD-r y:^^/ tj;i^, ^^r^ ^ u >?x;u. <ayyux;p, trpu;u, $ 

25 U>?x;i., yijx;i.. :7U;i/. 5^xx;u, '^i>y5"xx;p, tf^x;!/. -f y^ 

^y^^x;!'. :f4^-y-yu;u. -f y ::e-^^-9-y u ^>y7^x;i/. -r >hu 
^>x-i' 5 yy u '^>y:t4^iJ-y u ^>y-i' y;f :^-9-y u ^ 

>y5^xx;i/, 2, 3 ->^h Ko^>ytfp u;i^. 2 , 3 - 4h- i -5^t±7 
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[2.3-a]trU v^;!/. ^>y[b]tf^^$^-;i., ^n>^-;u. -fy^^TV'j;!/, < 
/ u;i/, 1,3 -^>yi^:t^yz:;i/*5j;t>f 1 .4 - ^>yi^:t^itr:;u»;a:^ 
5 * u < « 6 M5i^ m-^m^tcit^^mmommm^m^ m^rs. j » 

15 -^tr^^S. ^J;l«> hUTv'V, tfU^i?>, trU5i^>, t!^i^>, tf U 

-f y :f ^ity-;!/, -r y ^^-rV'-;!/. tf^y-;p, t!^>>i£0 5M* 

llife«.i:LT«. AD^>M^. {&mr)V^)l'&. z^i7UT )V^)V^. T U - 
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6 = 

mV^^^t-<T(Dm^^^^ 0ii^it^ :sL^jl^ -fai^jv. ^vynt! 

7x-;^*5J;C/f:^^^;^;^i*^^,J_;l,^.^^,^,^^^ 5^;^ 

X h ^ t K D fcf 5 - j; Of 2 - 5- h ^ fc H □ :7 7 fCD^^^It^^ 
2,2,2- on X5^;^^£OA□yy-<SJg^7;^4.;^^. 2-(S 

;K .^h=^i.*;t.^x;K Xh:^i.;^;i,^^;i., tert- ^ S ;L ^ X ;K 
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7 

^;i':t=^^S/;?7;i^3}?-;i/, i^y h ^i^ij jv^ — ji. 2,2,2- hu^p 

nxh^-'>*jl.3i?-;v. 2,2,2-hU:/n^:xh^^r>'*;V'3j^-;i.. 2-(h<j 

x;i/. 2 -(h u 7 j:x;i.7}xX2}NX;^-)x h^i>;i7;i/3}?x;i/, 2 - :7;i/:7 u 

S-^y V JV:t^->:^ Jl^-JV^^ZSS -^>i^Jl'^^^ ;],^~Jl.f3:E(D7 
>';p» ; tert-:^^;i/, 2.2,2 - h u p o xg^;i.*5 tf^ 2 - h u ^ 

P/^^;i/?^t'(0<£Sl^T;i/^x;va ; h^$^-N?>5;;P, 3,4- 

15 7^ h^t: }5p:7 U;i.. 5^ t Yu\i^-)\,^^U^ S ^ t FP5=-:t 

^>>f;i/:t=^^>'^5^;p, 2 h^^-v'X hc^'>^5^;i,, 2,2,2 -h 
=^^>^X5^;P:feJ;lXl i _ p< h :^^i^x5^;i/;i ifofS^T ^ - 

x>x;U5!}sx;U75:i*o{g^T;i.^;p-:feiaf7U--;i.-:^;i.7Kx;i.S;Mz^K: 
y::/Pkr;P'>u;i/, tert.:/5^;i/>?^g^;i.ixu tert-:/^;Pi^7 xx;i,5^ u 

Jl?x;u. 2,2,2 -hu:/p^xh4^->;^7;i.7!^x;i/, 2 - S u p< 5^;1'5^ U ;i/x 
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if=:.JU:t=¥^:f3)]^:^=:j\^, T U 1-T^-7> 

10 ^^)V:3&j^xSh*j^)vuii(D7}i^^mr}V^jv&'. 2 --hay s^zdv^^^ 
^^xs p-h)Vx.yy.)V:i^:^}VUE<D7)V^)V-^v< «y u -;^-x;^5J^- 
T;P=*^Ux>» ; ^>i?U^>. 2 - t: Fn:^^>'^>i^U5*>, 2-hFD4^ 

15 >'-5-^PD^>5^U-5^>;fea;(yt2-bKn=J^>'-i-:^:7^;i.^^I/> 
fcj:^®T;V-fSmT;i'^U 3 - \z \^ u - 4 - }d ^) }V >^ ^ U >fs. 

; 5 2 - 2yL - 1 ,Z - -^-t^V - 4 ~ -1 )V- :^ 

is.E(D^mizom.\ ^m> ^JL>m.. i^oLrym. y^}i'm.. 



wo 2004/091605 
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X >m ^ o X ;i/7iN >m <h omti^miif c n ^ . 

:fe<J:rXN,N'->?^>>?;PX5^U>i?T5>;&^(D^^^:#;^:^»i:0D^75:<i: 

15 [1] ©T;U^;UX~5^;i'^#^^fc«^©:^(C:feViT, Stt^: 

:$i^m<0~m^ [1] OT;W^;Px>-7-;i.^##:^fc«-€-Oii:t LT. 
20 bVit>0«. -^^5; [1] fccfe^t^ 




T? S $ n S «B 4> *t £^ T © O *t ^ frf e, ti :g, 






(A) (B) 



(C) 
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$e.lC. —m^ [1] iZ^l^X. m= 2 *5 j;rKn = 2 ~ 3 CDS^-efeS "bo 

5 SfeiF*bVi©fe®t bX^ ±iB (A) (w:}3^t-g)R'*3J;U^R=»30^7K^l^^ ; 
Ri'd^b Hn^^i^;!/* ;m=2 ; n = 3 ; p=l X^ -5 ©d^^ltf ^ ns . 
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<CH2)srO-(CH^X^ " 
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,3a 



P [S] 



R V^^^^R' - ^R 

[la] " 
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[Ibl 
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(V]Q)--<CH#7^>e 



[8] 



[lb] 



3b 



QfJ-^CH^o-(cH3-)irN:j2^ 



[la] 



lie] 




R 



,3b 



'a 11 n " -<CH^O-{CH^N 



[lb] 
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43 J; 7 U - 7. ;V tIn - :t S :^ ^ *t ^ ^ tl S . 
(1-1) -^^ [2] -^S; [3] CD 

^M, mi37.173M. 1992^ (jtL#) IClBBm ^ fc2^ D fc;^^ 

«|-&?fll<i: bT«» ^J;ltf. N,N'->?>'^ n^:;t:^i^;P:^7;i'7}^>?< 5 HtS: t'CD 
5 H^;mfb5^^:n;i/43<fctJ^:t^+f- 'J p u HTjc^oDAn^xb 

^oyRmx^m^n^mmthxit.s.ft^izMmm^R\$^f3i^>%(Dx^n 
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15 

(Dx;l:i^^iy ; N.N - i^p^^^jvjjsjpAT $ ]^f3:i^<Dr s. ; i^^x^^ 

1,8 - i^T1f \f ^ a [5. 4. O]0yy= {7 - 7 - X> (DBU), tf U v?>, tert- 

-is^ [3] (Dit^mommmit. [2] ©-fb-g-J^fc^ux, 

5i^> -ioo~2oo'C. ts-^v<it. -6o~ioo"Cx, 10 
15 20 mr^mi^^ tut J: },^o 

(1-2) -m^ [4] ©'ffc:'&/jjs?©R"'''*^ um'^nx\^^u\^^}i]^a^->jum 

20 #"rj:tlcd;0, — [4 a] O-fb-grtJicSt^-T ^ CtT^t-^^ 

— 5^;^ (Protective Groups in Organic Synthesis), 10-118 

1991 ^[-fe::*- • ^^ij a.- . U - >(Tlieodra W.Green), 3 > • ^7 
^ U — • T> F • 1t>X • >a — :^Uy=-y F (John Wiley & Sons. Inc.)] IB 

@m3&:^f OMM7K% ; ^>^/^ D U F, \^nuy( )Vi7 P U F, h^^-v-jJt; 
)V'^ZL}V^ D U F, X h^i^tJ }V:ii^=.)V!7 P 'J \^fs.E<Dm/\U'^>itm : ^ h 
4^'>^5^;i/i5' n ij F, ^>i^)i':t^-> ?^^)Ui7 O U F, O 'J F, ^ 
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16 

}Vn^i^T 2 - ^ h4-5>:/n^>, 3.4- >? b: K n - 2H- tT ^ 

1.8 ->?71flf>^^n[5.4.0]'>>7^i7-7-X> (DBU). trUS^>, 4->'^ 

^^}um<DumRjt^izm^^^ti^^t^m\zMi.T. i 'eju&,±m^^nit^<. b 

^^fC^LT. 0.001-10 fg^:;P^Vint^<i;<. $F^L<tt, O.Ol-l 
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17 

j:<^SfS:«, 3im-100~200'C. $f^b<«. -60~100'CT> lO ^~30 
<i; . 

(1-3) -fig^ [4] *fe«-jtK^ [4 a] (O^^m^. mi^CDMTtKmz 
B^^it^^m. ^ 29-244 M. 1977 ^ (5tLS) fB« $ tlT S ;6r^ * 

ti 2p u fc :^ ^ ^ -rn « .i; I i . 
^1 ©-Ri&T^seffi $ n§ i: Sjis tc^^^ $ ^ -fe, © 1? n 

l^;5"h^t:KP>'^ >^ «fc tK>?;i-4^1J- > jfe £ CDX- ; '^^if >, h 
x>:fe«j;cK:^-i/l^>;^f©^§i^^^b7jcmS:Mt/f(c^^/-;i., 

STcsy t UT«. m^u. 7\^m\tr 'i^^y h.is.Eoii^mit7 

-•^Am ; MatfCi^3j^^>, 3}?^>-5^h^l:: Ko7^>^#:. 3j^7>->'^ 



wo 2004/091605 PCT/JP2004/005355 

18 

mytm<0^mm\^. -^^ [4] S^fi-^^ [4 a] <DYbfr^{C^LT> 

it. 4/3-2 

ii©^;i&«> ji^-50~2oot:. ttj^^v<it. o~iiot:-zr. io^j-~20^r^ 
m»©#:&T*fct^#^#ftT, -SSSC [5] ©Yb^#^Jc. -^^ [3] ©-fb 

■So 

EJVJL^JIT S. 1,8 -i^T1f if a [5 .4 .0}^>y'^ - 7 - x> 
(DBU). tfU>?>, tert->^h:^^'>;«7U»>i., ^mi-h^J^A. M^tK^^ h 
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19 

mm(Dmmmit. cs] (Dit^m\zMvx. o.oi-io ^^jimi^^n 

it^<. J5^^L<«. 0.1-1 35 

[3] (o<t^^<DmmMit. [53 (D^t^mizMLx. ^^ji. 

^OKmt. m^. 0~200'C. ^f*U<«, 20~150'CT. 10^)'-20l^r^ 

mm<DW^r. [6] o^b^ifetc. [7] oYb-^^^si^jc^-a- 

(Tetrahedron Letters). ^ 38 ^ 3251-3254 K> 1975 J: Offf ^©t-fb 

^mm. mi4m. [ih B^Yb^^a, ^ 567-6iik. 1977^ (^#) fcia 

tert-y h=^^>^:^7 U "^7 A <J: tf S n § « 
X > ^ ^ Ot^^ I. > fj: ^ j^^^^^j, . ,^ ^ ^^j^^ ,^ ^, ^ ^. ^ 

:^^b h 7 -n.::^5^;u r > ^ - «j7 A f5{)t ^ f, n § . 



wo 2004/091605 PCT/JP2004/0053S5 

20 

C(OKjS.\t. S^, -50~200t:, $f*b<tt, 0~150'C-C. 10^)-~20l^ 
5 m»®#«ET*feti##«ET, [8] ©>fb-&J^i::, [9] ©-fb-a- 

10 (5-1) [ 1 a] (Dit^m^Tcit-m^ C 1 b] (D^t^m^M'^CDm, 

~ i> • >ir 7. (Protective Groups in Organic Synthesis). H 10-118 
M^^ZSf^ 309-405 1991 ^[-fer^-H^ • iS^:/U3.-- U - >(Theodra 
15 W.Green), 3 > - K7 ^ - - T >\i - X - ^ > U-^Uy' y H(John Wiley 
& Sons. Inc.)] fciam $ tlT ^ * ^ D ;t ;^}£TSIiSfn J: « 

^(DRj^siz^m-^n^mmt. -m^ [1 a] [1 b] (Dit^mizM 

-^^ [1 a] sfct* [1 b] <Dit^!^\zMi.x. ii^^jv^±m\^^n 
it^<. i8^^L<«, 1.1-100 Tab sfc, ^mmmommmi^. 
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21 

-m^ [la] [lb] (Dit^mizMhx. mmmm^>tnt^< . 

V<\t. 0.01—30 -So 

^(DSiJt^it. ®^-100~200'C. $fSb<«, -60~120'CT. 10 :iJ"-20 

(5-2) [ 1 c ] ©fb Sit Ob l^a^^z^Jim^^zfr 5. y a 

if)V—'f7^ • -r > • jT — • -fe 7> (Protective Groups in Organic 
Synthesis), % 10-118 1991 ^[-tr:tK^ • 3. — • U — >(Theodra 

W.Green)> ^ > - ^ H ^) - - 7 > ]i - "i >r3 -si? V'rv H(John Wiley 

& Sons. inc.)]fciBm©:;^^fe^fc«-€-nic2pi;fc:^^T?^jfif < , 

M (1-2) t l^^©;S-feTliiSt-n«d: v>o 

;^~U/i'->'>-fe v^;^ (Protective Groups in Organic Synthesis), 
m 309-405H, 1991^[-fe:^h*^ • iS^r/U^- • U - >(Theodra W.Green), 
^Jb> • U- • T> K . +I->X • >(>Z2-if.U^y K(John Wiley & Sons. 



20 



25 
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• 22 

[1 c] ©^k^^fc^LT. l^t;n^^J:ffl^in^^<fc<, «:^u<«, i 

i^^K. B^L<it, 1~10 f^.tJl^Ta^^o 
ilOSfS tc^ffl $ n§ t-L T Jd:. S^S Jc^J^# § $ 75: t> CD & n 

<i:Ox;^-r;Hg ; T-fe h >;fea:r;t^ 5^;Px5^;per h >f5:^<D^ h>m;7±h 
X h UJP;^^©x h U;i'S ; ^i5^y-;U:fe<ktKxiS^/-;i,fj:t'<DT;m~;i. 

^mm. mi4m. [iii]> s^^^b^^n, ^1332-1399^(1977=^, Am)iz 
^«^*t^tf ens. 

■^(D^mmit. -^^ [1 c] OYk^i^j3^bT> lf&^r;l/£<±ffiVitltiJ; 



wo 2004/091605 PCT/JP2004/005355 

23 

»^V<it. 1 - 5 

21 ® S^ST^ffl $ n S b T JRJS ICM^^ ^ $ 75: V. =b O 7? n 

51^, ~100~200'C. $f*L<«. 0-100'CT> 10^-30 
^fc.±IB©Mii&(r^ViT,-^^[l a], [lb]. [Ic]. [2]~[9] 

—12^ [1] (oi!!i^m(Dmiimm(Dmif)^m\ff^n^o 

[la], [lb]. [Ic], [2]~C9]:feJ;tX[4a] CD -fb ii^ 
*3V^T. m^it. ytmm^i^. ^MMtt#:*3cfcafS^Mtt#:?5:£) tJ? 

i^^^^ J: of f -^T 6DM a ?^ ^ ^ffl r C i # S o 

[la], [lb], [1 c], [2] ~ [9] [4a] ©>ft: 

Cl], [1 a], [1 b], [1 c], [2] ~ [9] :feJ:t;C [4 a] (D^t 



wo 2004/091605 PCT/JP2004/005355 

24 

TJl'^Ji^itRftrs. Any>-fb-Kf&, 7.)U^=i)Uit!^}^. mrnKftTs. IKTKSliS* 
COcfc^ tCbT^&tlfc— jKiC [1], [la], [lb]cfe.±;t;{[lc3<3D7 

^*:Jc:, :^%m^t^m^mjt-t^rcit>(o]Mn^$>^-'m^ t2] 43J;d? [5] 




wo 2004/091605 



25 



PCT/JP2004/005355 



10 



15 




16] 




[11a] 



~-(CH2)jj^O-<CH^)2— COOH 
[2a] 

5 (A- 1) mm<D^tET. -m^ [6] (D^t^m\z. ci oj (oit^m 
*^b^^M> m 567-611 1977 ^ (^#) \zmm,(o-^^^ft\%^n\zm\:^ 

(A-2) m«(^^^T, [8] <Dit^m\Z. [1 2] (Dih^m 

^(ORmt.. ^w<Lk^<D:^Wi. mx\t. miife (a-d <ti^^cD;&si?^ 
5 \'(DM^mK^^\znrz.ii\ziiX). [2] ©-fb^tisiijg-r^iii: 

[II]> B*<b^^^. ^ 930-950 1977^ (^#) ^^Dt^Dxi^T^^'y. 
iS^;!/-^^^;.^.^-;^-.;/^^. >'>-fev';^(Protective Groups in Organic 
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Synthesis), m 152-192 1981 ^[•fe:rH^-y:/Ui--i^'J — >(Theodra 
W.Green)v 3 > ' O 'J - • T > \^ • > X - ^ > n Uy^ y \^ (John Wiley 

& Sons. inc.)]\znim'^nx^>^:^ik^fcit^tnzmcr:i:&m-vmmTnit^ 

5 (A- 4) iiS©#&T, — [6] oib-^tnc, — IS^ [16] (Dit^m 
*"7'f -ir ;i/#JnSJiS (Michael addition) tfcct — ^^5: [ 1 1 a] 

S, }V ' T>K • :7r— ZT )\/ ^ > (Chemical & 
Pharmaceutical Bulletin) , ||41#, ^ 1659-1663 1993 ^> if^S^^fb^ 
10 ^14#, [I]. B^i^^^m. m 585-587 H> 1977 =ep (^#) ^ J: 

3-99038 fClEtfeO^^jS^fett-enfcmCi^^^iST^JS-rnf^ J; Vi, 
(A - 5) [11a] (Dit^m^s m.n(0=L h U JP-, XX5^;Ufeb< « 

H®Jn7K^^MlSlc#t-^:<hle:<fc 0, [2 a] ©-fb-g-^i^Mjfi-r -5 

S#^^ai®;5rjs, (A- 3) il^:^©:;^ 

15 m-^mmtn\t^\,^. 
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-HCH^OH 
[61 



[13] 



114] 




-- <CHi)HrO-(CH^X^ 



[51 




— (CH^O-(CH^OH 
[15] 



[lib] 




(aJ(^-|-(ch^o-(c 

[2] 
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(B - 1 ) -/g^ [ 6 ] <Di\:,^m\z. -m.^ [13] ©-fb-^i^SH/s^-ers 

10 -jlKS; [5] O-fb-^i^^SIiS-rS Jl <i:75tT?#S. HO^jt&tt. 

^ftl©:^^, ^9J;^t*. 7^ Hn> • I/^>-X(Tetrahedron Letters), m 

38#, m 3251-3254M> 1975 <t tXgf ^i^^b^^M. ^14#, [I]. B 

it^^km. m 567-611 1977 ^ (^H) ga« * «-en fc2p c 

15 (B- 2) [6] -^^S; [ i 4] <D^\i^m^K^^^ . :k 

(B- 3) -iss: [2] ©'fb-^tr^fctt-fig^ [lib] (D^^m^. MS© 

20 3t7cSf&fc#"rc<i:J'.fc D> — [1 5] (Dit^l^^mT^t ^ :i tHjti^^ ^ , 
il®M7CS/iS«, e#:^^(D:&fe.«S|^^S,|lT||J^^b^^;^,M 15#,^ 26-244 

Ms 1977 (^n) (c:iam$nTVi^:;&^6*fc«-€-ntc^i;fc;^}*T?^iit- 

(B-4) m3l©#«ET*fett##<5ET> -^^J: [1 5] (Dit-^i^lz. A D y 
25 >'fb^JSfc«x;i'7is-;i/'fb^JSr^iS$-&^ C<i:{c:J; 0. -m^ [5] (Oit-^m 

;i/A;5:f®ADy>>fb^<b7jc^m;7" h^t K □ ^ >^J:rX>^:t^1?->75:£ 
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(DBU). t!'J>?>. tert-:r h:^>^:!57 U h U C^A. ^^^U't^A 

10 :^^*t#tf ens. 

Any>'fk^JSfetiXJl/>i^xjl/'fbSiJ*5J;atigSo^ffl«tax — ^^5: [15.] © 

15 7?*S. 

51^. -50~2oot:, $f*L<«, o~50'Ci?> io^^—sob^PbT 

MififeA*5j;t;tB fccfefr:J--S-JlS^[ 2 ]. [2a3, [6], [8]. [10]~[1 
6]. [lla]:fe<tt;f[llb] (Di\:,'^miz^^^x . t H n:^^'>;i/», T5 y 

[2]. [2a], [6], [8]> [10] ~ [16], [11a] *5<J;r)f 

[lib] oit^m\zm^i^(m^it. yt^mi^i^. ^Pimi^^^^nsi^m 

^ft. [2], [2a], [6], [8], [10]~[16], [11a] *3 

^zf [1 1 b] o^t^mit. mm-^-riz^<D^^:k(DKmizm\^^x'h^\^^. 
:^mm^t^m\t. mmm. ^^m. mmm. mmnmm^ mm - Hmm±m. 
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Mitn. mi^M. wmm. mm^mm. y;i"fk • ^@^3ti^j, ^^^itnu u 
mmm. • MM • ^m^^itM. m^m±m. sstmm • wtitmjkm. 
mm'mM:M. m^n. mf^m. mmm. mmitm. ^mm±m. mm-pn 
5 mmm:^i:<D^mmm^mmmt:m^vx. mam (mm. :^zf'izjuM> n^s 

mm. mm. m^^muEcDmummf^mmit. m^i^. ^m. mm. mt± 

10 h^JOA. ':/\^om. ■x>:/>> ^m:ii)UiyOA. :^:tv>. mm^Ji^a-x. 
^iyuy:^, •:f]^*ymm. ^>zf>W.. '^^^>mm. >itU lf-;i/T;i'n-;i., 

^-)V'm-^h^)^h,-fi.E(DMmm',7.v-r^))V'7)v:=i-)\,. xt^tu >m. 
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500mg ^ 1 iHl*^ 6it|lIfc^ii|LTS-^-rn«^Vi, 



A^^DT h^f^^^'-JCcfettSa^rH, B.W.'>U:i!7y;i/. BW-127ZH cfeJ:^? 
FL-IOODX (^±5>U '>T<fc:^ttS{) T*So 

^ V hmmm.iSi.nmm=^^ Steven Roth e. (Experimental Eye 

Research^ 65 771-779 1997^) * — bT^JS L-fe, 

SD h (SPF, Qmm.mm. ^m^oosmm ^^^ufc. 
:^f7.giM. 2L/miii) ^wm^±\z\^xm^mzm^. •^m^:^ii!i^m 

m^m-rx. ■m.^m^mmx.. ^x^nm^m-Dnfs^^^mmzm.nmiz 
mzmm^>i>iB.m^mK>'A\^xia.'Si7 u vfxi^)Vi7^^m^ht^. so 
<Dm.jk^.^y hommm^m\:^^m^yx^'-v\zxnn^\znm^^x^ 

(b) ftii^^b^ti©^^ 

mm:^\zmm\^rcumt^m\'t. lomg/kg ^Mj^j^ifa^adfE 2 B@^^e> 1 
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(c) (ERG) MM 

ERG<Dm^itm±iE>(D:^m mm±mB. 48m. 166-175 K> 2000^) iZ 

^5 > 66mg/kg iz^m^-ypz^y 5mg/kg oM^mtiizmmtzmmp^&.m'r 
^ci:\zjzv)mmv. m^itm^mmizmM. o.4%mm^=¥iyyya^^ > 
\z^^j^mmm'^> -erg m:j>^^ hu>xmmm^mmvrc. -e©^. m 
mtMmto)m\zwnn>^ ^ hu>x^mmm^mn^immyv.Mmt 
nm^mm-^^rc. mmmmiiTm(o^T\zmAvrc, ^mwn^xhu^sy^n 
-y<oy)u^^iz^^mm&^nmm^=&mi,>rc (mmmm o.ohkz). xh 
a^yt^zi-xit^^y h(DMmm:» 10 cm ommizmmi^fco ^^mmiz^-z.T 

i^'vm^n^:it:fy^^.BRG(Dmmmu aj^cjgj^^e. h^<D-mj^^xiivrc. 
^-■mi^iz^ii::biE^Mmmiz-z>^^xhm^h.iE'^MmmizM^^mifim(o 
itrnxwrni^Tco ERG mmitmm^ikmmwt 2 Bm^^ummm-^ib^^m 1 
mmo^mmmmzn-pn:. 

(d) j^m 

mmm 1 

i-{2.[2-(i-^>\/^:t7ai>-5.^;i/)x hc:S-'>]x^;i/}.3.7'-if^i?y-;P0® 

( 1 ) 2-[2-(i--^ >v^:tyx. >.5.< h ^ z^mm i.20g ^m.^^^u> 
o.38g*jip;^. 5x:izi^mm. mh^:t=iju oAimh ^mrv. muximm 

mWVr^o -60*0 iZ}^^m. KSt^m^m IZ h U X.^JU7S. > 0.82mL J; t/C 3. 
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ft. ^j^m^m\z7i<.^ijax. 6moi/L4smT pHi.o mmm^^ 

l-(3-t Kn:^>'.i-T-t?5^>^-;W).i.xi$' / >^nrc„ 

(2) ±BO 2-[2-(l-^>y5^:^7x>.5-'r;W)X h:^>^]-l.(3.h Kd:^-'^-!. 
T-lf5^>?X;V).l.X^ / >^5- h9hHD^^> 12mL {C^^b. 5t:fc?&^ 
^, ^ >-5^ h ^ k H n :7 ^ >mP^(0 Imol/L 5=-h^tHn7^ >j^Jg^ 

Lfcm, -KfS:ig-&#fte7fc:fecfcrXg^mx5^;i.$Sn^. 2moi/L 7icm'fb :^ h U «j7 A 
[2.(i.'<>y5^^7x>.5-'i';i.)x h^'>]X9^;i.}.3.Tif5^>»/-;i. i.isg § 

IR(neat)cm * : 3378,2943,1438,1198,1119,703 

NMR(CDCl3)afii : 2.66(2H,t. J=6Hz), 2.9-3. l(2H,m), 2.99(2H,t,J=7Hz), 
3.46(2H.t,J=6H2), 3.6-3. 7(2H,m). 3.67(2H,t, J=7Hz), 4.41(lH,qn, J=6Hz), 
7.20(lH,dd,J=2,8Hz), 7.27(lH,d, J=6Hz), 7.41(lH,d, J=5Hz), 
7.66(lH,d,J=2Hz), 7.78(lH,d,J=8Hz) 

MitM 2 

i-{2-[2-(i.^>V5^:^:7x>.5--r;i/)x h:^>/]X5^;P}.3.7-lf5^i^y-;i. . m 
i-{2-[2-(i-'^ >^/^:t :7 X >-5--r ;i/)x h =*-i/]x5^;i/}-3-T-izr5^>' / 

1.03g ^mmJL^-JU 4.2mL fC^^ 4.76mol/Lnt^mm^m - 

mm:ii^jpmm o.semh^m^. mu-cim!^. $ stc s-ct m#ram^u?s:. 

*>fmS&Jil5?b. l^ltX5^;V-l?^?t^, %«IU> l-{2.[2-(l-^>V'5^::t-:7x> 
-5-< ;U)x N^->]X5^;i.}-3-r-fe'^i^/ . mmm. 0.98s ^mtz, 
MA : IOI-102'C 
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IR(KBr)cm-' ; 3132. 2952,1423,1340,1158,814,701 

NMRCCDCla) (5 ffi : 2.97(2H.t.J=7Hz), 3.2-3.3(2H,m). 3.69(2H.t.J=7Hz). 
3.6-3.8(2H,m), 3.9-4. l(2H,m), 4.2-4.4(2H.m), 4.6-4.8(lH,m), 
7.18(lH,dd.J=l,8Hz), 7.29(lH,d,J=5Hz). 7.41(lH,d. J=5Hz), 
7.65(lH,d,J=lHz), 7.78(lH,d,J=8Hz) 

mmms 

i-{3-[2.(i.'>?>y5^:^:7x>.6-f ;hx h^^>]:/n tr;H-3-7if5^>'y-;KD 

mm 

nm.m.fi^)^h. i.esg^jpA, 75^:7? 2.5 ^TbI, gs-CT 1.5 BtF«^M*^bfc. 
* ^ A D V h ^ 7 :7 ^ - is ?g ; /7 n D 7i> A : ^ y - = 30: 1- 5: 1) 

•IfiWM life^ffitfe© l-{3-[2-(l.-^ > :7 a: >.6-< ;P)X h ^ n tf 

;i^}-3-T-i?^e?y-;i. o.28g ^#fco 

IR(neat)cm-^ ; 3398,2940,2867,1197,1107,820,757 

NMR(CDCl3) a : 1.60(2H.qn, J=7H2). 2.45(2H,t,J=7Hz), 2.7-2.8(2H,m). 
2.99(2H.t,J=7Hz). 3.45(2H,t,J=7Hz). 3.5-3.6(2H,m), 3.66(2H,t,J=7Hz), 
4.37(lH,qn,J=6Hz), 7.23(lH,dd, J=1.8Hz), 7.29(lH,d, J=5Hz), 
7.37(lH,d,J=5Hz), 7.73(lH,d,J=lHz), 7.74(lH,d,J=8Hz) 
4 



l-{3-[2-(i--< y^/j-^y:^ y.Q.^ ;i,)x h 4^ v'jr/p tf ;H.3-7 if 5^ J • 
i-{3-i2-(i.^>V5^:^7x>.6-i';i.)x tr;H-3-T-tf5^i? 

0.28g*i^mx5^Jl.3.0mLtC^^^L> ClC^^^fc 3.25mol/L ^M^Yt:7jC^ - 
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fcf;H-3-7if5^i^y-;i. • -mmm. o.30g ^%tco 

IR(neat)cm-i : 3264,2866,2596,1398,1109,1048,821 

NMR(CDCl3) d m : 1.81(2H.qn,J=6Hz), 2.92(2H.t, J=6Hz), 2.98(2H,t.J=6Hz). 
3.46(2H.t,J=6Hz), 3.68(2H.t, J=6Hz). 3.8-3.9(2H,m), 3.8-4.0(2H,m), 4.4- 
4.6(lH,m), 7.23(lH,dd,J=1.8Hz), 7.31(lH.d,J=5Hz), 7.39(lH,d.J=5Hz), 
7.74(lH.d,J=lHz), 7.76(lH,d.J=8Hz) 

mmm 5 

l-{3.[2-(l--^>y5^:t7a:>.2-f ;i/)xh:^i^]::/ntf;w}.3-Tif^5^/-;KD 

mm 

mmms iimmizvT. m^m^^<D i-{3-[2-(i.^ > 1/5^:^:7 a: >-2-< ;i.)x 

IR(neat)cm-^ : 3366,2942,2856,1458,1436,1113,750 

NMR(CDCl3) 6 It : 1.64(2H,qn=7Hz), 2.49(2H,t.J=7Hz), 2.7.2.8(2H,m), 
3.15(2H,t,J=7Hz), 3.50(2H,t,J=7Hz), 3.5-3.7(2H,m), 3.71(2H,t, J=7Hz), 4.3- 
4.4(lH,m), 7.06(1H,8), 7.2-7.4(2H,m), 7.67(lH,dd,J=l,7Hz), 
7.77(lH,dd,J=l,7Hz) 

mmm & 

l-{3.[2.(l.-^>y^:t-:7 3:>.2-f ;i')Xh:^^']:/D tr;i/}.3-T1f5=^S^/~;i. . 

mmm4iimmizL>x. mn'^in^o i.{3-[2-(i--s^ >V9-^y:c >.2-^ )U) 

X h:^-S^]yDh!;w>.3.T-tf5^i^y~;i, . ;^®?:^Sf§fc„ 
IR(neat)cm-^ : 3290,2868,1457,1436,1113,751 

NMRCCDCla) 6 m : 1.83(2H,qn, J=6Hz), 2.91(2H,t,J=6Hz), 3.16(2H,t.J=6Hz), 
8.52(2H,t,J=6Hz), 3.74(2H.t,J=6Hz), 3.7.3.8(2H,in). 3.7-3.9(2H.m), 4.3- 
4.5(lH,m). 7.09(lH,s), 7.27(lH.dt, J=l,8Hz). 7.33(lH,dt, J=1.8Hz), 
7.69(lH,dd,J=1.8Hz), 7.78(lH,dd,J=l,8Hz) 
7 



l-{3-[2-(l--^>>/5^:t:7a:>-7-'f;W)X h^>-]:/a t:;i.}-3-Ti?9^i^/^;KJD 
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mm 

h ->] o tf ;i'}-3.T if 5^ y - ;p # . 

IR(neat)cm^ : 3386,2942,2856,1458,1105,796,755,700 
NMR(CDCl3)<5« : 1.61(2H,qn.J=7Hz). 2.45(2H,t,J=7Hz). 2.7-2.8(2H,m). 
8.17(2H,t,J=7Hz). 3.48(2H,t,J=7Hz), 3.5.3.7(2H,m), 3.79(2H,t. J=7Hz), 4.3- 
4.5(lH,m), 7.20(lH,dd.J=l,8Hz). 7.32(lH,t, J=8Hz). 7.36(lH,d, J=6Hz), 
7.43(lH.d,J=5Hz), 7.70(lH,dd,J=l,8Hz) 

mmm a 
mmm.(Dmm. 

mmm2 tmm\ZVX. M^mm<D l-{3-[2-(l.^>y5^:t:7ai>.7-<;i.)X 
h^>']P^Dtf;i.}.3-Tif5^5^/~;p . ^mmt:^rco 
MA : 105-106X: 

IR(KBr)cm-» : 3252,2806,2620,1398,1130,1106,811,708 

NMR(CDCl3) (5 M : 1.82(2H,qn, J=6Hz). 2.8-3.0(2H,m). 3.16(2H,t,J=6Hz), 

3.47(2H,t,J=6Hz), 3.83(2H,t, J=6Hz), 3.7-4.1(4H,m), 4.5.4.7(lH.m), 

7.21(lH,d,J=8Hz), 7.36(lH,t,J=8Hz), 7.38(lH,d. J=5Hz), 7.46(lH,d, J=5H2), 

7.73(lH,d.J=8Hz) 

mmm 9 

l-{3-[2-(l-^> >/ 5^:^:7 I >.5.<;i,)x h ^^-^^J^D tr;P}.3-Tif y ^JU(0 

mm 

( 1 ) 3.[2.(l--^>y5^:^7a: >.5-<;i.)X hc^S^jya tf:^>^ 5.00g * h 
:Ji> 12.5mL\zmmVs N,N->^^5^;^z)n;I.AT5 K O.lmL ^^^B^^. 15^7? 

i.68mh ^mrvfcim. MUX imMWhfc, ^(DKji^u^m 

3-t: Hn4^vT-tf5^>?> • 1/2 S 5®? m 4A4g ^ZJ^THm^t^ h U 
3.76g®7fC25mL^M{C10'CTj^TL. ^ST 1 1^ W«EI^ L fc, KJ^sM^^ 
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^ A ^7 n V h ^ ^ 7 ^ - (^il^; ^ n n A : T -fe h > = 3:i.i:i)7?>|t 

5.48g 

IR(KBr)cm » : 3316,2875,1610,1481,1112,992,706 

NMR(CDCl3) <5 It : 2.2-2.4(2H.m), 2.98(2H,t,J=7Hz). 3.6-3.8(5H.m). 3.8- 
4.0(lH,m), 4.1.4.3(2H,m), 4.4-4.4(m,m), 7.20(lH,dd. J=1.8Hz). 
7.28(lH,dd,J=1.5Hz). 7.41(lH,d.J=5Hz), 7.6.7.7(lH,m), 7.79(lH,d, J=8Hz) 
( 2 ) 3-[2-(l-/<< > y g^:^ 7 X >.5.^ ;i.)x h zy].l.(3. t K n 4- ->-l-7if^ 

5^- ;V)-i.y n A y > 5.oog h ^ \z \^ ay ^ > 20mL izmmv. ^m<t^ 
^mi- h 0 i.09g <&^in^, low^y y^t^^m-^ h^thtp:7^> 

4.25mL^?^TL, |WliaTl^W> 40^: 1? 3 ^^1^*^ U . lO'CfC}^^ 
-RlSig'&tlfc6mol/LffiM30inL?&?^TL> ll^RgSfifELfeo M 

^^7 7^«-(^il^S;/^PDz}^;^A:^^/-;^ = 20:1.10:l)•e 
mmi.. h;i/x>-5^-t' yyntf;i.x-7^;i. (i:3,i4mL) ib^&m^itV. 1- 

{3-[2-(i.'>^>y5^:t:7 jc>.5-'f;i.)x h:^v']:/n t!;i/).3.T-fcf5^>? 

2.31g 

IR(KBr)cm-' : 3095,2944,2769,1361,1191,1098,810,709 
NMR(CDCl3) (5 M : 1.61(2H.qn. J=7Hz), 2.45(2H.t,J=7Hz), 2.7-2.9(2H,m), 
2.99(2H,t,J=7Hz), 3.45(2H,t,J=7Hz), 3.5-3.6(2H,m). 3.66(2H.t,J=7Hz), 4.3- 
4.4(lH.m), 7.22(lH.dd,J=1.8Hz), 7.28(lH.d,J=5Hz). 7.41(lH,d, J=5Hz). 
7.67(lH,d,J=lHz), 7.79(lH,d,J=8H2) 

mmm i o 

(A) i-{3-[2-(i.^>y5^:r:7x>-5-<;U)x h:^i.]yn tr;i.}.3.T-tf5^i^y 
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MM, : Tl-TSt: 

IR(KBr)cm-^ : 3301,2937.2809,2631,1125,1099,818,765,710 
NMRCCDCle) (5 {S : 1.8-1.9(2H,m). 2.98(2H.t,J=7Hz). 2.9-3. l(2H,in), 
3.48(2H.t,J=6Hz), 3.69(2H,t, J=7Hz), 3.6-4.4(4H,m), 4.5-4.7(lH,m), 
7.22(lH,dd.J=l,8Hz). 7.31(lH.d.J=5Hz), 7.44(lH,d.J=5Hz), 
7.68(lH,d,J=lHz), 7.81(lH,d,J=8Hz) 

(B) l-{3-[2-(l-^>\/5^:t:7a:>.6.-r;i')X h4^i^]>^n tr;i.}.3.THf5^e^ y 
— Jl^ ' 1/2 7-7;i/M^®®lifi 

i-{3.[2.(i.'^ > 7 X >.5-^ ;i.)x h^i^]':fa tf ;h-3-T if 5^ y-ju 

5.oog^3L^ y-ju 10. omuz mm 70^(3*0^^, z.<Dmmiz. y-^jim 
o.99g ^m^. 30 ^mmi^vtco^(Dmmizmmx.^)i 3o.omL*?^Tb,6o*c 

7x>-5-^ jV):ch^i^}':fu \iM.3.T^^vj-)\, • 1/2 :7 5.83g 

IR(KBr)cm-^ : 3258.2936,2862,1578,1360,1114,1109.707,665 
NMR(DMSO.de)(5# ; 1.5-1.6(2H.m). 2.60(2H.t,J=7Hz). 2.91(2H,t,J=7Hz), 
2.9-3.1(2H,m). 3.39(2H.t,J=7Hz), 3.60(2H,t,J=7Hz), 3.6-3.8(2H,m), 4.1- 
4.3(lH.m), 6.50(1H,8), 7.25(lH,dd, J=l,8Hz), 7.39(lH.d. J=5Hz), 
7.72(lH,d,J=5Hz). 7.73(lH.d.J=lHz). 7.89(lH.d,J=8Hz) 

(c) i-{3-(2.(i.^>V5^:r:7x>-5.'r;P)x h:^'>]:;/'n tr;i/}.3.Tiff=-5^ y 

l-{3-[2-(l-^>V^:t:7x>.5-<;U)X h:^-i^]7'P t°;i'}-3-Tif5^>' y )l 

8.00s ^T-^ h y 56mHzmmL. K >®e 3.i9g Sinx., eo'CfcjDi^b^ 

m^m^<D l-{3-[2.(l-^ >y5^:t- :7 X >.5-^ ;i.)x h t!;i.}-3.T-tf 5^ 

z^y-)]/ . -N'l^-r 9.89g ^mtc. 

NMRCDMSO-de) (5 M : 1.6-1.8(2H.m). 2.93(2H,t.J=7Hz). 3.13(2H.t.J=7Hz). 
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3.43(2H.t.J=6H2), 3.63(2H,t,J=7H2), 3.7.3.9(2H.m), 4.1.4.3(2H.m). 4.4- 
4.5(lH,in), 6.04(2H,8), 7.26(lH,dd.J=1.8Hz). 7.40(lH.d,J=5Hz). 7.7- 
7.8(lH.m), 7.74(lH,d,J=5Hz), 7.92(lH,d,J=8H2) 

MT^m 1 1 

i-{3-[2.(i-^ >V^:^yx.> .4-f ;i/)x h >-] a t? ;i/}-3-T if 5^ y - ;k7> 

mm 

h^^v-jyn tf;H-3-Tif^>'y-;i/#fe. 

IR(neat)cin-^ : 3368,2946,2856,1457,1107,759 

NMRCCDCls) d m : 1.60(2H,qn, J=7Hz), 2.44(2H,t,J=7Hz), 2.7-2.9(2H,m). 
3.22(2H,t,J=7Hz), 3.45(2H.t, J=7Hz), 3.5-3.6(2H,m), 3.70(2H.t, J=7Hz), 4.3- 
4.5(lH,m), 7.19(lH,d,J=7Hz), 7.28(lH,t, J=7Hz), 7.44(lH,d, J=6H2), 
7.46(lH,d,J=6Hz), 7.76(lH,d,J=7Hz) 

mmm i 2 

i-{3-[2-(i.'^>y5^;r:7x>-4.<;P)x h:^->]:/p tfji.}.3-Tif5^s?y . 

mmm(Dmm 

m7^m4 iimmiZLX. ^n^^A-^oy l-{3-[2-(l.^>>/5^:r7x>.4.-r JV) 
IR(neat)cm-^ : 3302,2966,2877,2594,1412,1108,766 

NMR(CDCl3) <5 m : 1.78(2H,qii,J=6Hz), 2.82(2H,t,J=7Hz), 3.21(2H,t, J=6Hz), 
3.43(2H,t,J=6Hz), 3.73(2H,t,J=6Hz), 3.7-3.9(2H,m), 3.8.4.0(2H,m), 4.5- 
4.7(lH,m), 7.21(lH,d,J=7H2), 7.30(lH,t, J=7Hz), 7.49(2H,s), 
7.78(lH.d,J=7H2) 

mmm i a 

l-{3-[2-(l-^ > 7 X >-3--r JU)X. h ^^r 5^]^ D l^JVyS-Tif^i^J-Jl^O 



3-[2.(3-i^ n n::^a3}?^>')X5^;i/].i-^>\/5^:f r^a:> i.oog *>?^5=^;i/x 

m. 1.10g43cfcDf^i?;^ U OA 1.63g ^iaX. 70'C'C 2fl#F^j^^Ufc. H^nVtz 
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m^m^<D l-{3-[2.(l-^ > y 7 a: > -3-^ ;P)X h ^ i^] y p fcf ;i.}.3. 
T-^5^5^y — o.55g 

IR(neat)cm-^ : 3368,2942,2845,1427.1191,1109,759 

NMR(CDCla)6tt : 1.62(2H.qn.J=7Hz), 2.47(2H,t,J=7Hz), 2.7-2.9(2H,m). 
3.11(2H,t,J=7Hz). 3.48(2H,t.J=6Hz), 3.5-8.7(2H,m). 3.74(2H,t, J=7Hz), 4.3- 
4.5(lH.m), 7.18(1H,8), 7.33(lH,dt, J=l,7Hz), 7.39(lH,dt,J=1.7Hz). 
7.77(lH,dd,J=l,7Hz), 7.86(lH,dd,J=l,7Hz) 

nmm i 4 

i-{3-[2-(i.'>< > 7 X >.3-< ;i.)x h^s^]':/n tr;i.}-3-Tif 5=->^ y . 
mmm4 tmmzvx. m.n^m^<D i-{3-[2-(i-^>^/^:tp'a:>.3.-r;w)' 

X h^i^]ynif;i.}.3-r-tf9^i?y-;i. . m.mm.>S:'^/to 
IR(neat)cm-^ : 3284,2966,2596,1428,1112,1049,765,734 

NMR(CDCla) d M : 1.83(2H,qn. J=6Hz). 2.96(2H,t,J=6Hz), 3.12(2H,t,J=6Hz), 
3.48(2H,t,J=6Hz), 3.76(2H,t, J=6Hz), 3.8-3.9(2H,m). 3.9-4. l(2H,m), 4.5- 
4.7(lH.m), 7.21(1H,8). 7.35(lH,dt, J=l,7Hz). 7.40(lH.dt, J=l,7Hz), 
7.78(lH.dd,J=1.7Hz), 7.86(lH,dd,J=l,7Hz) 

1 5 

N-(l-{3.[2-(l-^ >V^:tyx. >-5--r ;P)X N =!=• 5/]^ p tf JU}-B.T-^^ 
5-[2-(3-i^ a a:/ D sjfc^. s-)X5^;i,].l.^ > 7 x > o.80g * N,N- ^ 

i.2og*jp^, 9ox:'v 12 mrnmnvTc. r^MLt^m. Kit^u^miZ7i<^^u 
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'^^^'^(D N-(l-{3-[2-(l-^>^/5^:t:7ac>.5-'r;i.)X N^->]yD fcf;l^}-3.r 
-e5^>?-;i')T-ir hT5 K0.39g^#fc. 
5 IE(neat)cm-^ : 3276,2941,2860,1654,1559,1111,756,703 

NMRCCDCla) 5 fflt : 1.59(2H,qn,J=7Hz), 1.97(3H,s), 2.42(2H,t, J=7Hz), 2.7- 
2.9(2H,in), 2,98(2H,t,J=7Hz), 3.45(2H,t. J=7Hz), 3.4-3. 6(2H,m), 
3.66(2H.t.J=7Hz), 4.4-4.5(lH,m), 7.22(lH,dd. J=l,8Hz), 7.29(lH,d, J=5H2), 
7.42(lH,d,J=5Hz), 7.67(lH,d,J=lHz). 7.80(lH,d,J=8Hz) 

10 w^m 1 6 

l-{2-[2-(l.^>y5^:4-7x>-6--r;l^)X h4^>']X5^;i'}-3-trn U l> J -)\^(Dm 

m 

( 1 ) 2.[2.(l.^>y^^:7x>.6-'f ;U)X h:^$^]l^m 0.74g t:mit>^^U> 

15 0.22g^Jn;t. J^CVi-^, 5t:fc?^5^^, :S^b5^::^-x;i. 0.24inL ^?Wrb. (WjM 
TlNfF«m*^bfeo -50'C('?^^^. -K^SM^i^JC:hUX^;i.T5>0.45mL 
:fe 3-hfD U 0.32mL 2:JP;t, I^Mt'lB#r^. ^iST 1 I^F^ffi*!^ 

20 z^^A-v^mLfco '-ki^^-vmrnrizmm^m^i.. ^^fe?^^^ 2-[2-(i.^> 

y^^rt >'x>.6-<;P)x h:^->]-i.(3-h Kn^^v-.i-trp u >'x;i^).i-x^ y > 

IB(neat)cin-^ : 3886,2942,1636,1106,758 
(2) ±|B© 2-[2-(l-^>y5^:t:7a:>-6-<;i/)X S '>]-l.(3- 1 Kp:^^>>-1. 
25 fcfn ij i^x;i/)-i.XiS^/ >^-5- S-^tKD77> 7.4mL ^>fc?^T. ^ 

y>-T- h Ka7 7>^#:© Imol/L 5^ h ^ h ]^uy^ymm 7.4mL 
TL, ^2aT 17Bt5g^j^L;/S:„ KJ^.m^m iZ7 ± h > lOmLSiP;^. 30^)-Fb1 
6mol/Lli^ 1.5mL ^iPA., 2 ^F^IjPfiM^ L feo ^^MLfciWi. I^H^s 

m-^^izyK^^ummjL^ji^'&mx. Ti^m^i^^vrc. ^mizmm:L^)u^ia 



wo 2004/091605 PCT/JP2004/005355 

43 

X. 2mol/L7Ki?Yb:?" h U ^7A^K^?S^T pH9.5 tCill^^. ^^^^^^i-HLfc, 
^^/-;l' = 30:l-20:l)-e3itmL. l-{2-[2-(l-^ > >/5=-:r x >.6. 

5 i';P)x N^v']x^;i/>-3.trD u o.53g 

IR(neat)cm-^ : 3386,2940,2867,1110,820,756 

NMR(CDCl8) <5 ^ : 1.6-1. 8(lH,m), 2.0-2.2(lH,m), 2.31(lH.dt,J=7,9Hz), 
2.53(lH,dd,J=5,10Hz), 2.6-2.7(3H,in), 2.85(lH.dt, J=5,9Hz), 
8.01(2H,t,J=7Hz), 3.58(2H,t,J=6Hz), 3.71(2H,t, J=7Hz), 4.2-4.3(lH,m), 
10 7.23(lH,d,J=8Hz), 7.29(lH,d,J=5Hz), 7.37(lH.d. J=5Hz), 7.73(lH,d,J=8Hz), 
7.73(lH,s) 

m.m.m i 7 

i-{2-[2-a-^ > y 5^ :^ y X > -e-'f Jl.)x h ^^ '>]x5^;i.}-3- tr n u y - ji. . -> 

15 l-{2-[2-(l-'>:>V5^:^:7x>.6--r;i/)X h:^r'>]X5^;U}.3-trD u >»y-;i. 

0.48g ^^PMX^jV' 2.0mL C10^?g{^, 3. 0.15g ^-^ tyS^M 

X5^;V 2.8mL^MS:SP;t. ^MT" 1 ^T^. ^ e. fC 5*0 1 L fc. 

ais&MsiLg^^x5^;j^Tijfe#Lfe^. m^^^(D i-{2-[2-(i.^>y 

7 X >.6.-r ;wx h '>]x5^;i.}-3- tf n u / • '>a.^mm. o.42g ^ 

20 

IR(KBr)cm-» : 3384.2862,2687,1717,1636,1400,1200,1114,720 
NMR(DMSO-de) <5 ; l,7.1.8(lH,m). 1.9-2. l(lH.m), 2.96(2H.t. J=7Hz), 
3.0-3.2(lH,m), 3.1-3.4(5H,m), 3.6-3.8(4H,m), 4.3-4.4(lH,m), 
7.29(lH,d,J=8Hz). 7.41(lH.d,J=5Hz), 7.68(lH,d, J=5Hz), 7.80(lH,d. J=8Hz), 
25 7.87(lH,s) 

mmm i a 

l-{2-[2-(l.^>y5^:t:7x>-5--f ;i')X h:^^S^]X^;U}.3-trn U z^/-)V(Om 
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NMR(CDCl3) 5 M : 1.6-2.2(2H,m), 2.9-4.0(8H,m). 4.0-4.2(2H,m), 4.2- 
4.5(lH,m). 7.1-7.4(2H,m), 7.42(lH,d, J=5Hz), 7.69(lH.s), 7.79(lH,d. J=8Hz) 

^viT. mT&mi 6 (2) tmmizvx. m.n^mvt(D i-{2-[2-ii.'^>^/^^ 

IB(iieat)cm-^ : 8386,2941,2864,1438,1112,755,702 
NMR(CDCl3) 5 m : 1.5-2.0(lH,m), 2.0-2. 9(7H,m), 3.00(2H,t, J=7Hz), 
3.58(2H,t,J=6Hz), 3.71(2H,t.J=7Hz), 4.2.4.4(lH,m), 7.21(lH,d,J=8Hz), 
7.28(lH,d.J=5Hz), 7.42(lH,d,J=5Hz), 7.67(lH,s), 7.79(lH,d, J=8Hz) 
10 MTtm 1 9 

l-{2-[2-(l-^>y^:t7x>-5--r;i/)X h^>']X5^;P}.3.trn Vi^y-JV ' 

mmm 1 7 iimmizvx. m^^m^co i-{2-[2-(i-^>\/^:t7x>-5-< jv) 
. X h:^^e/]x^;i.}.3-tf n u • zy^-^wtm^nnio 

15 IE(KBr)cm-^ : 3347,2943.2687,1719.1404,1119,720 

NMR(CDCl3) 6 m : 1.7-2.2(2H,m), 2.9-3. 8(6H.m), 2.94(2H.t,J=6Hz), 
3.68(4H,t.J=6Hz), 4.2-4.5(lH,in). 7.l7(lH,d, J=8Hz), 7.26(lH,d,J=5Hz), 
7.42(lH,d,J=5Hz), 7.62(lH,s), 7.78(lH,d,J=8Hz) 

mmm 2 0 

20 i-{2-[2-(i-'^>y5^:t:7x>-4--f ;i')x h:^s>]x5";i/}.3-trn u 

m 

X h^'>M.(3-b Hcic^i/.i-tf n u v^-;i.).i.x^y >:£#fe. 

IR(neat)cm-^ : 3374,2944,1637,1107,761 

25 mmmi e (2) tii^fc: l.t> ^Hfijft^jtoD i-{2-[2-(i-^>v^5^ 

:^-7x>.4--r ;U)x N:^^'>]x^;i.}.3-fcf n u i^/-;P€^§fco 

IR(neat)cm-» : 3376,2939,2867,1452,1413,1111,760 

NMR(CDCl3) <5 M : 1.6-1.8(lH,m). 2.1-2.2(lH.m). 2.30(lH.dt.J=6,9Hz). 
2.53(lH,dd,J=5,10Hz). 2.6-2.7(3H,iii), 2.85(lH,dt,J=5,9Hz), 
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3.25(2H,t.J=7Hz), 3.58(2H.t,J=6Hz). 3.76(2H,t, J=7Hz), 4.2-4.4(lH,in). 
7.20(lH.d.J=7Hz), 7.27(lH,t,J=7Hz), 7.44(lH,d,J=6Hz), 7.46(lH,d,J=.6Hz), 
7.75(lH,d,J=7Hz) 

mmm 2 1 

i-{2-[2-(i.^>^/g^:^:7x>.4-i';i/)x hc%-'>]x5^;i/}-3-fcf D u 

o.63g ^mm:r.^)u 5.omL izmML. c(Dmmiz 3.25moi/h^mm.it7i^m- 
mm 3: 9- )i mm 0.80ml. mmmmm. ^ ^iz 5x:i^ immmnvrc 

o.43g 

IR(KBr)cm-^ : 3229.2872,2625,1451,1413,1119,771 

NMR(DMSO-de) <5 M : 1.7.2.2(2H,m), 2.9-3.6(6H,m), 3.22(2H,t,J=7Hz), 
15 3.74(4H,t,J=7Hz), 4.3-4.4(lH,in), 7.27(lH,d.J=8Hz). 7.30(lH,t,J=8Hz), 
7.61(lH,d,J=5Hz), 7.77(lH,d,J=5Hz), 7.86(lH,d, J=8H2) 

Mit^aj 2 2 

l-{2-[2-(l-^ > y 5^ ^ 7 X > -7-'f ;i')X h ^ S/]X ^ ;i.}.3. tfPU$^/-;K;r,®{ 

20 ^ii«ajl6 (1) i:|^«fcUT, 2.[2-(l-^>y 5^:^:7 x>-7-l';i.) 

X b^v]-i-(3-k F a=^->-i.t!n u i;x;i/)-i-Xi$' y >S#fc. 

NMR(CDCl8)6# : 1.8-2.0(2H,m). 3.1.3.3(3H,m), 3.3-3.6(3H.m). 3.8- 

4.0(2H,m), 4.0-4.2(2H,m), 4.3-4.5(lH,m), 7.23(lH,d,J=7Hz), 7.3.7.4(2H,in), 

7.4-7.5(lH,m), 7.6-7.8(lH,m) 
25 ;^Vi-e. ^Sfi^J 1 6 (2) }^nmz\.X. ^i^^ft^^OD l-{2-[2-(l-^>y^:t7 

x>.7-i' ;i/)x h4^5/]x5^;i/}.3.t!n u 

IR(neat)cm-^ : 3385,2941,2867,1459.1395,1106,795,754,701 
NMR(CDCl3) <5 # : 1.6-1.8(lH,m), 2.1.2.2(lH,m). 2.30(lH,dt, J=7.9Hz). 
2.52(lH,dd,J=5.10Hz). 2.6-2.7(3H.m), 2.85(lH,dt. J=5,9Hz), 
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3.19(2H,t.J=7Hz), 3.59(2H,t,J=6Hz), 3.84(2H,t. J=7Hz), 4.2-4.4(lH.m), 
7.20(lH,d,J=8Hz). 7.32(lH,t,J=8Hz). 7.35(lH,d,J=5Hz). 7.42(lH,d.J=5Hz), 
7.69(lH,d,J=8Hz) 

umm 2 3 

i-{2-[2-(i-^>v^5^:t7x>.7-'r;U)x K4^->]x5^;U}.3-tf n u >?/*-;p . m. 

IR(KBr)cm-» : 3283,2938,2706,1395,1358,1125,810,720 
NMRCDMSO-de) 6 M : 1.7-2.2(2H,in), 2.8.3.7(6H,in), 3.12(2H,t,J=7Hz), 
3.7.3.8(2H,m), 3.82(2H,t, J=7Hz), 4.3.'4.4(lH,m), 7.29(lH.d, J=7Hz). 
7.36(lH,t,J=7Hz). 7.49(lH,d,J=5Hz), 7.76(lH,d, J=5Hz), 7.77(lH,d, J=7Hz) 

mm.m 2 4 

l-{2-[2-(l.^>V5^:^:7x>.2-'r ;i')X h :^ '>]X5^;i/}.3- tT n U -jy-)V(D^ 

6 (1) ira^fcUT, 2-[2-(l-^>\/5^:t^x >-2-f ;i/)X 

NMR(CDCl8)5ffi : 1.8.2.0(2H.m), 3.1.3.3(3H,m), 3.3-3.7(3H,m). 3.8- 
4.0(2H,m), 4.1-4.2(2H,m), 4.2-4.5(lH,m). 7.10(lH,s), 7.2-7.4(2H,in), 7.6- 
7.7(lH,m), 7.7-7.8(lH,m) 

y x.y.2-^ )V)jL h^>']x5^;i/}.3-trD u -J y-)V^%tc, 

IR(neat)cm-» : 3396,2939,1458,1438,1113,747,727 

NMR(CDGl3) (5 m : 1.6-1.8(lH,m). 2.1-2.2(lH,m). 2.34(lH.dt,J=6,9Hz), 
2.55(lH,dd,J=5,10Hz), 2.6-2.8(3H,m), 2.85(lH,dt. J=5,9Hz), 
3.18(2H,dt,J=l,7Hz), 3.62(2H,t,J=6Hz), 3.77(2H,t,J=7Hz), 4.2.4.4(lH,m). 
7.07(1H,8), 7.26(lH.dt.J=1.8Hz), 7.31(lH,dt, J=l,8Hz), 
7.67(lH,dd,J=l,8Hz), 7.76(lH,dd,J=l,8Hz) 

miltm 2 5 
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l-{2-[2-(l-^ >V9-ty:t. >.2.< ;P)X K '>]X5^;i.}.3. t! n u V? y - JI. . 

Mit^SJ 1 7 tl^^fCLT. l-{2-[2-(l--?>>/5^;j-7jc>.2.'r;i.) 

IR(KBr)cm-» : 3432,2871,1716,1436,1127,827,760,706 
NMR(DMSO-de) a tt : 1.7.1.8(lH,m), 1.9-2.2(lH,m), 3.0-3. 4(8H.m). 
3.73(4H,t,J=6Hz), 4.2-4.4(lH,in), 7.23(lH,s). 7.28(lH,t, J=7Hz), 
7.33(lH,t.J=7H2). 7.74(lH,d,J=7Hz), 7.87(lH,d, J=7Hz) 

i-{2-[2-(i.^.> >-3-'f ;i')x h '>]x5^;i.}.3. tf o u y © 0 
x.h:^>']-i.(3.h Fn^^v/.i-ifn u i^x;!.).i-x^y >:fe#fc. 

NMRCCDCla) (5 ffi : 1.8-1.9(lH,m), 1.9.2.0(lH,m). 3.1-3.6(6H,m), 3.8- 
4.0(2H,m), 4.09(1H,8), 4.13(lH,s), 4.3-4.5(lH,in), 7.26(1H,8). 7.3-7.4(2H,m), 
7.77(lH,d,J=8Hz), 7.85(lH,d,J=8Hz) 

^^ViT, ^mmi 6 (2) il^^fcLT. ^^-fe^H^O l-{2.[2-(l.^>>/5^ 
:t7x>.3-'f ;i')X h^5y]X5^;H-3-tf D U >^/-;i'^#fc. 
IR(neat)cin-^ : 3388,2934,1426,1112,761,733 

NMR(CDCl3)5ffi : 1.6-1.8(lH,m), 2.1-2.2(lH.m), 2.33(lH,dt, J=6,9Hz), 
2.56(lH,dd,J=5,10Hz), 2.6-2.8(3H,m), 2.87(lH,dt.J=5.9Hz), 
3.14(2H,dt.J=l,7Hz), 3.61(2H,t,J=6H2), 3.80(2H,t, J=7H2). 4.3-4.4(lH.m). 
7.20(lH,s), 7.34(lH.dt,J=l,7Hz), 7.38(lH,dt,J=l,7Hz). 
7.77(lH,dd,J=1.7Hz), 7.85(lH.dd,J=l,7Hz) 
MiiM2 7 

i-{2-[2-(i-^ y^/^-tya: >.3--f ;P)x h 4- >']x5^;i.}-3. If n u >5 y ^jv . i, 

mmm 1 7 t^m\zvx. te-a^a© i-{2-[2-(i-^>y5^:t7x>-3-r ;j.)x 
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IR(KBr)cm-» ; 3363,2922,2691,1718,1636,1427.1404.1119.767,721 
NMR(DMSO-de) 3 M : 1.7-1.8(lH.m), 2.0-2.2(lH.m), 3.10(2H.t. J=7Hz). 
3.1-3.4(6H,m). 3.72(2H,t, J=5Hz), 3.78(2H,t, J=7Hz), 4.3.4.4(lH.m), 
7.37(lH,t.J=8H2), 7.42(lH.t,J=8H2), 7.51(1H,8). 7.85(lH.d, J=8Hz), 
7.98(lH,d.J=8Hz) 

mmm 2 a 

i-{2.[2.a-:^>'^;i.)x S^>']X5^;i/}.3-krD u i^y-)i0mm 
t Hn:^'>-i-tfDU i^-;i')-i-Xi5'/>^#fc, 

IR(neat)cm-^ : 3392,2946,1645,1133,800.779 
IR(neat)cm-^ : 3395,2944,1107,778 

NMR(CDCl,)<y# : 1.5-1.9(lH,m), 2.0.2.5(3H,m), 2.5.3.0(4H,m), 
3.37(2H,t.J=7H2), 3.59(2H.t, J=6Hz), 3.80(2H,t, J=7H2), 4.2-4.4(lH,in). 7.4- 
7.6(4H,m), 7.6-8.0(2H,m), 8.0-8.2(lH,m) 

MT^m 2 9 

i-{2-[2-(i-:^7 9^;i.)x H^>-]x5^;i.}.3.trn u s^y-ji • zy=L^mm(Dmm 

IR(KBr)cm-^ : 3366,1400,1116,780,720 

NMR(DMSO-de) (5 M : 1.6-2.3(2H,m), 2.7.3.5(8H,m), 3.5-3.9(4H,m), 4.2- 
4.5(lH,m), 7.4-7.6(4H,m), 7.7-8.0(2H,m), 8.0.8.2(lH,m) 

Wi^m 3 0 

(3S)-i-{2-[2-(i-^>y5^:^:7x>-5--r;i^)x h4^5^]X5^;p>.3-tra U p 
<;i.)xls:^>.].i.[(3S).3-t K°4-5--i-eDU5^x;i.)]-i-Xi5'y >^#fe. 

'Ai^^x. mmmi e (2) tmmzvx. ^^B?*^©(3S).i-{2.[2.(i-^>y 
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IR(neat)cm-i : 3386,2936.2867,1438.1111,755.702 

NMR(CDCl3) 6 « : 1.5-2.0(lH.m). 2.0-3.0(5H.m). 2.66(2H.t.J=6Hz), 

3.00(2H,t.J=7Hz), 3.58(2H.t.J=6H2). 3.71(2H,t.J=7Hz), 4.2-4.4(lH.m). 

7.21(lH.d.J=8Hz), 7.28(lH,d,J=5Hz), 7.42(lH.d.J=5Hz), 7.67(lH,s). 

7.79(lH.d.J=8Hz) 

mmm 3 1 

(3S)-l-{2-[2-(l.-s >V^:ty3, >.5.< ;i.)X h i^]Ji^Jl}.3. tf p ,j y ^ 

IR(KBr)cm » : 3366,2941,2867,2686,1718,1701,1404,1114.720 
NMR(DMSO.de) 5 ffi : 1.5-2.2(2H,m), 2.8.3.5(8H.m), 3.70(4H,t,J=6Hz). 
4.2-4.5(lH.m), 7.28(lH.d, J=8Hz), 7.40(lH,d,J=5Hz). 7.73(lH,d.J=5Hz). 
7.76(1H,8), 7.91(lH,d,J=8Hz) 
3 2 



(3R).l.{2.[2-(l.-< >^/^^y:^ >.5.^ ;j.)X h ^ >.]X5^;H-3- hf D u >^ y 

<omm 



^;i.)x h:^^>.].i-[(3R)-3-t H n^5>.i-tf p u vx;i.)].i.x^ / >^#fe. 

IR(KBr)cm » : 3408.2937,1637,1137,1108.812,703 

^^t^T, mmmi e (2) ^i^MfeibT, ^iitfi?*^i^©(3R).i.{2.[2.(i.-^>^/ 

5^:t7x>-5--1';W)X h:^^^']X5^;H-3-t!P U 5^/-;P*#feo 
IR(neat)cm-^ : 3373,2940,1438,1111,755,702 

NMRCCDCla) <5 M : 1.5-2.0(lH.m). 2.0-3.0(5H.m), 2.68(2H,t,J=6Hz). 
3.01(2H,t.J=7Hz), 3.69(2H,t.J=6Hz), 3.71(2H,t, J=7Hz), 4.2.4.4(lH,m), 
7.21(lH,d.J=8Hz). 7.28(lH,d.J=5H2), 7.42(lH.d,J=5H2), 7.67(lH,s), 
7.79(lH,d,J=8Hz) 

mmm a s 
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(3R)-1.{2.[2-(1.^ >^/^:ty:z >.5-1' ;i/)X h ^ 5=^;i,}.3- tf P U ^ - 
IR(KBr)cin-i : 3318,2870,1718,1114,720 

NMR(DMSO-de) 6 « : 1.5-2.2(2H.in), 2.8.3.5(8H.m). 3.70(4H.t, J=6Hz), 
4.2-4.5(lH.m), 7.28(lH.d, J=8Hz). 7.40(lH,d, J=5Hz), 7.73(lH.d,J=5Hz), 
7.76(lH,s), 7.91(lH,d,J=8Hz) 

mmm s 4 

(3S).l.{2-[2-(l--^ >V^:ty:j,> .6-< JU)JL h ^ >']X^;i.}.3- tf D U i; y 

mmmi6 (D i:|WI^t{::bT, 2-(2-(l-^>V5^::r7 3:>-6. 

>'l-)x hJ^^S/].i-[(3S)-3-b Kn^^^j/.i-tfn u >'x;i.)].i.Xi5' / >S#fco 
IR(neat)cm-^ : 3385,2944,1637,1133,820,699 

S»i£0ai 6 (2) ^:|^^JibT> «S6?ft^©(3S)-l-{2-[2-(l.-^ > y5- 
:t 17 x >-6--r ;i/)X h^z^]x.9-)V)-3-\£n ij v'/'-jl/^^fc, 
IR(neat)cm-i : 3385,2940,2867,1110,820,757 

NMRCCDCls) (5 M : 1.6-1.8(lH.m). 2.1.2.2(lH,m), 2.32(lH,dt.J=6.9Hz), 
2.54(lH,dd,J=5,10H2), 2.6.2.7(3H,m), 2.85(lH,dt.J=5,9Hz), 
3.01(2H.t,J=7H2), 3.58(2H.t,J=6Hz). 3.71(2H,t. J=7H2), 4.2.4.3(lH,m), 
7.23(lH.d.J=8Hz), 7.29(lH.d,J=5Hz), 7.37(lH.d. J=5Hz). 7.73(lH.d, J=8H2). 
7.74(lH,s) 

mmm s 5 

(3S)-l.{2-[2.(l.-< >V^:tya^> -6-< ;i.)X h ^ S/]X^;i.}.3. P U >^ / - 
Mii^Jl 7 il^ilfCLT, ^'fei^ffi©(3S).l-{2.[2.(l-^>^/5^:t:7x>.6- 

-f ;U)xh:^^j.]x^;i.).3.tfPUi^y-;i. . >'a..^^i^$#fe, 

IR(KBr)cm-^ : 3364,2938,2692,1718,1400,1201,1114.720 
NMR(DMSO-de)<?i« : 1.7-1.8(lH,m), 1.9-2.1(lH,n»). 2.96(2H.t,J=7Hz). 
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3.0.3.1(lH.m), 3.1-3.3(5H.m), 3.70(4H,t,J=7H2), 4.2.4.3(lH.m), 
7.29(lH,d.J=8Hz), 7.41(lH.d,J=6Hz). 7.68(lH,d,J=5Hz), 7.80(lH.d, J=8Hz), 
7.87(1H,8) 

mmm 3 e 

X h^>^].i-[(3R)-3-k HD=^^'>.i.t!n >J z^=i)V)].i.x.^ y >^^rc, 

IR(neat)cm-i : 3386,2940,1637,1107,820,758 

J^V>T> Mitmi 6 (2) iimmiZLT. ^^fft*^©(3R)-l-{2-[2-(l--^>y?^ 
:t7a:>-6--r;i^)X h >']X5^;^}-3- tf □ U ^ - Jl^^ntc. 
IR(neat)cm-^ : 3385,2940,2867,1110,820,757 

NMR(CDC1,)6M : 1.6-1.8(lH.m), 2.1-2.2(lH,m). 2.32(lH,dt, J=6.9Hz), 
2.54(lH,dd,J=5,10Hz), 2.6-2.7(3H,m), 2.85(lH,dt.J=5,9Hz), 
3.01(2H,t,J=7H2), 3.58(2H,t,J=6Hz), 3.71(2H.t, J=7Hz), 4.2-4.3(lH,m), 
7.23(lH,d,J=8H2), 7.29(lH,d,J=5Hz). 7.37(lH,d,J=5Hz), 7.73(lH,d,J=8Hz), 
7.74(lH,s) 

mmm a 7 

(3R)-l.{2-[2-(l.^>V/5=-:t7x>-6-1';P)X h^^i/]X5^;i/}.3.trn U 7 - 

-i ;i^)x h:^->^]x5^;i/}.3.tf n u i^y-jv • z^cx^mm^mtc. 

IR(KBr)cm-^ : 3364,2938,2688,1718,1400,1201,1114,720 
NMR(DMSO-de) (5 « : 1.7-1.8(lH.m), 1.9-2.1(lH,m), 2.96(2H,t, J=7Hz), 
3.0-3.1(lH,in), 3.1.3.3(5H,m), 3.70(4H,t, J=7Hz), 4.2.4.3(lH,m), 
7.29(lH.d,J=8H2), 7.41(lH,d,J=5H2), 7.68(lH,d.J=5Hz), 7.80(lH.d,J=8Hz), 
7.87(1H,8) 

nmm 3 8 

(3R)-l-{2-I2-(l.-v > 1/5^;^ :7 X >-3.'r Jl.)JL h ^ >']X5^;P>.3. tf n u y 
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->]-l-[(3R)-3-k h'D:^-v.i-fc:p U 5^:::;P)]-l-X^y >^#rco 
NMR(CDCl3) (5 # : 1.8-1.9(lH,m). 1.9.2.0(lH.m). 3.1.3.4(3H.m), 3.3- 
3.7(3H,m), 3.8-4.0(2H,in), 4.0-4.2(2H,m), 4.3-4.5(lH.m), 7.27(l/2H.s), 
7.28(l/2H.s), 7.3-7.5(2H.m). 7.7-7.8(lH,m), 7.8-7.9(lH,m) 

^^v^7?> mmmi e (2) tmrnizLx. n^m^(D(3R)-i.{2.i2.(i.^>v 

IR(neat)cm-i : 3386,2942,1458,1429,1113,759,733 

NMR(CDCl3) (5 ffi : 1.6-1.8(lH.m), 2.1.2.2(lH.m). 2.34(lH.cit. J=6.9Hz). 
2.55(lH,dd,J=5,10Hz), 2.6-2.8(3H,m), 2.85(lH,dt. J=5.9Hz), 
3.14(2H.t.J=7Hz), 3.61(2H,t,J=6Hz), 3.80(2H,t,J=7Hz), 4.2-4.4(lH,m), 
7.21(lH,s), 7.34(lH,dt,J=l,7Hz). 7.38(lH,dt,J=l,7Hz). 
7.76(lH,dd,J=l,7Hz), 7.85(lH,dd,J=l,7Hz) 

mm.m a 9 

(3R)-i-{2-[2-(i-^ > 1/^:^:7 31 >.3-< ;u)x h^^>']x5^;i.}-3.en >j / - 

(3R)-l-{2-[2.(l.^>y5^:t:7a:>.3-'r;P)X h;^5x]x5^;i/}-3-t;n u >^y- 
)V 0.99g *@^l?X9^;i. S.OmL (C:^«f 3.25mol/L ^^t^^fb** 

-B^i?x5^;i.^?g i.iomL ^m^. ^u-v 1 B^r^m*^^, m^r\zmm^m^ 

^^^«ttO(3R).l.{2-[2.(l--<>y5^:t7x>-3-'r ;i.)x h ^ 5>]x 5^ 
IR(neat)cin-» : 3368,2946,1560,1430,1121,765,734 

NMR(CDCl3) <5 ffi : 1.9-2.1(lH,m), 2.1-2.3(lH.m). 2.8-3.0(2H.in). 3.1- 
3.2(4H,m), 3.29(lH,d.J=12Hz), 3.3-3.5(lH,m), 3.8-3.9(4H,m), 4.3.4.4(lH,in), 
7.24(lH,s), 7.35(lH,t,J=8Hz), 7.40(lH,t,J=8Hz), 7.76(lH,d, J=8Hz), 
7.86(lH,d,J=8Hz) 
Wi&m 4 0 

l-{2-[2-(l.-s>y^:t7x>-6-'r;i^)X h^>.]X5^;i.>.4.tf^U z^J-)V<Dm: 
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X h^ix].l.(4.t Kn::^^>..l-e^U >'-;l/)-l-X>5^/ >:^#fe, 
IR(neat)cm-i : 3386,2939,1110,1071,754,701 

NMRCCDCls) (5 ffi : 1.5-2.3(6H.m), 2.5-3..0(2H.m), 2.56(2H.t. J=6Hz), 
3.00(2H,t,J=7H2). 3.5-3.9(lH,m), 3.58(2H,t. J=6Hz), 3.70(2H,t, J=7Hz). 
7.19(lH,d,J=8H2), 7.27(lH.d,J=5Hz), 7.41(lH,d, J=5Hz). 7.65(lH,s), 
7.78(lH,d,J=8Hz) 
4 1 



l-{2.[2-(i--; > y 7 I >-5-^ }V)JL h 4^ '>jx5^;i.>-4. tf ^ U / . 



2 Itig^tCUT. ^=m^iS@^© l.{2-[2.(l-^>'\/5^;^-7a:>.6.-r 

IR(KBr)cm-i : 3312,2946,2691,1457,1124,1043,769,712 
NMR(CDCl3) 6 M : 1.5-2.5(4H.m). 2.8-3.2(6H,m), 2.99(2H,t, J=6Hz). 
3.76(2H,t,J=6Hz), 3.8-4.2(3H,m), 7.19(lH,d,J=8Hz), 7.30(lH.d,J=5Hz). 
7.44(lH,d,J=5H2), 7.67(1H,8), 7.80(lH,d, J=8H2) 

mmm 4 2 

l-{2-[2-(l.^ > 1/5^^ 7 a: >-5-1' ;i.)X h 4^ v']X5^;i.}.3- tT'^s U 7 -JUtDM 



16 (1) tl^mJCUT. Iitfi?ft4^i© 2-[2-(l.^>y5^:e-7ac>.5. 

-1- ;i.)x h '>]-i-(3- 1 n tf u X ;i.)-i-x / > ^ # o 

IR(neat)cm-^ : 3408,2938,1637,1114,704 

'Ai^^x. mmmi e (2) iiwi^^bT. it-fett^^© i.{2-[2.(i.^>i/5-:t7 

x>-5--f JWX h:^'>']X^;l.}-3-t!^IJ -J J —)V^%tc, 
IR(neat)cm-i : 3387,2937,1438,1109,703 

NMRCCDCla) (5 M : 1.4-2.0(4H,m). 2.0-2.7(6H,in), 2.57(2H,t, J=6Hz), 
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3.00(2H.t,J=7Hz). 3.56(2H,t.J=6Hz). 3.6-3.9(lH.m). 3.70(2H,t.J=7Hz), 
7.20(lH.d,J=8Hz). 7.28(lH,d,J=5Hz), 7.42(lH.d,J=5Hz), 7.66(lH,s), 
7.79(lH,d.J=8Hz) 

nmm 4 a 

l-{2-[2-(l-^>^/9^:r7x>-5--r;i.)X h:^'>]x5^;i/}.3-tf^U i^y-)}, • m. 

IR(KBr)cm-^ : 3260,2949,2638,1433,1129,1045,702,668 
NMR(CDCls)a« : 1.5.2,0(4H.m), 2.1.2.8(2H,m). 2.99(2H,t,J=6Hz), 3.1- 
3.6(4H,m), 3.76(2H.t,J=6Hz), 3.8-4.1(3H,m), 7.20(lH,d. J=8Hz), 
7.30(lH,d,J=5Hz), 7.44(lH,d,J=5Hz), 7.67(lH,s), 7.80(lH,d,J=8Hz) 

nmm 4 4 

i-{2.[2.(i.-^ >Vy^ >.5-'f )V)x. h ^ '>]x g^;i.}.4- tr ^ u y -;kd Mii 

nmm 1 a ( 1 ) t ra^nc ut. 2-[2-(i-^ > ^ >.5-r ;p)x h c^>.].i.(4. 

IR(neat)cm-^ : 3406,2931,1636,1110,771,740 

^^viT, Mit^jie (2) i:i^i^jcLT> i.{2.[2.(i-^ >y :7 ^ > 

IR(neat)cm-^ : 3359,2939,1468,1111,1073,882,768,739 
NMR(CDCl3)5tt : 1.5-2.3(6H,m), 2.5-3.0(2H,in). 2.57(2H,t,J=6Hz), 
2.97(2H.t,J=7Hz), 3.5-8.8(lH,m), 3.58(2H,t,J=6Hz), 3.68(2H,t. J=7Hz), 
6.71(lH,dd.J=l,2Hz), 7.13(lH,dd,J=2,8Hz), 7.40(lH,d,J=8Hz), 
7.42(lH,dd,J=l,2Hz), 7.55(lH,d,J=2Hz) 

m:mm4 5 

i-{2-[2.(i--^ >>/7 ^ >-5-^ ;i')x h ^ e^]x5^;H-4. tf ^ U y . 
©ma 

mmms 9 tiiit^cLT> ^^^^ft^^© i.{2-[2-(i-^>y7 7>.5-'r ;i')x 
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IR(iieat)cin-^ ; 3366,2938,2638,1458,1126,776,742 

NMR(CDCl3)dffi : 1.6.2.4(4H,m), 2.8.3.2(8H,m), 3.71(2H.t.J=6Hz), 3.7- 
4.1(3H.m), 6.72(lH.dd.J=1.2Hz), 7.12(lH,dd,J=2,8Hz). 7.44(lH,d. J=8Hz). 
7.42(lH,dd,J=l,2Hz), 7.60(lH,d,J=2H2) 

5 mmm 4 6 

i-{2-[2-(i.^ >Vy^ >-5-r ;i/)x K i/]x5^ ;i.>-3- e n u / - ;kd it 

( 1 ) 2-[2-(l.-< >Vy^ >.5-'f ;i.)X h ^ i^]mm: 1.28g ^^h^tHD^^ 

■m^.m.m-v 2mf^mw\^rco Kf^m^m\z. h^j:iL^)vr^> 1.22ml, 

10 tK3.trnUi^y-;P0.72mL<£ilI^. ^ST? 2^raM*^L75:, Kji^M-^miZ 
7k:feJ;t;tfi^mx5^;P*ij0A, 6mol/L4I^T pHl fCS^Mb, W^Jl b/i, 

^i^b^c, i^ViTMEETlC^jSESrM^Sb. 2-[2-(l-'^ > V7 ^ >.5. 

<;i.)x N^-i^].l.(3-t: HD^'>.i.tf nu >?x;i.)-i.Xi$' / > l.39g*#fe. 
15 IR(neat)cin-^ ; 3398,2943,1637,1467,1128,1030,771,741 

(2) 2-[2-(l-'^>^/:7 7 >-5--r ;i/)X h:^ix].l-(3.h h*D=^t^i>-l-fc!D U >?- 
;i^)-l-XiS'y > i.39g<£7^h:^t KD7:^> 14.0mL{C^j^b, 3>tc?&T. x}?^ 
>-7^ h 7t: Hn7^>^^© Imol/LT^ h^k H n 7 ^ >^?gg l4.4mL *?ST 

2mol/L7jc^^fc;:h N ij ■j/ATK^^^T pHlO {CHaS^, W^S^^^b^fc. 
MS:7K^cfc^«|^:fem*TJIl^iJte?tb, il7kJ8fe^■7^^;^'>^7AT^i!Slb. 

A:^^ y-}V = 30:l-10:l)i;mmV. ^-fe^ftjyiCD l-{2-[2-(l-^ > ^ >.5. 

25 ^ ;P)x h4^e^]X5^;i.}.3-hf n u o.96g&#feo 

IR(neat)cm-^ ; 3386,2941,1468,1261,1110,1030,882,769,738 
NMR(CDCl3) d m : 1.5-2.0(lH,m), 1.9.3.0(5H,m), 2.68(2H,t, J=6Hz), 
2.98(2H,t,J=7Hz), 3.58(2H,t. J=6Hz), 3.70(2H,t, J=7Hz). 4.2-4.4(lH,m), 
6.71(lH,dd,J=l,2Hz), 7.14(lH,d,J=8Hz), 7.42(lH,d, J=8Hz), 7.4.7.5(lH,m), 
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7.59(lH,d,J=2Hz) 

mmm 4 7 

IR(KBr)cm-» : 3418,2945,2698,1715,1197,1111,720 

NMR(DMSO-de) 6 fit : 1.6-2.8(2H,in). 2.92(2H.t, J=7Hz), 3.0-8. 5(6H,m), 
3.5.8.8(4H,m), 4.2.4.5(lH.m). 6.89(lH,dd,J=l,2Hz). 7.19(lH,dd,J=l,8Hz), 
10 7.50(lH,d.J=8Hz), 7.5-7.6(lH,m), 7.94(lH,d,J=2Hz) 

mmm 4 8 

(3R*,4R*)-l-{2-[2-(l-^ > 7 ^.5-< JV)JL h ^ >']X5^;U}.3.4- tf n U 

mmm4 6 (d ti^^fdUT. n^ja^^© 2.[2.(i.'^>v/5^:t>' 00.-5- 

15 -f ;P)X hc^'>]-l.[(3R*,4R*)-3,4->^t H D tf n U >'x;l/]-l-XiS^ y > 

IR(neat)cin-i : 3370,2935,2874,1636,1131,766,701 

J*CVi-Cv ®{ig«a|4 6 (2) ilRII^JCbT. ltfe?ftJKO(3R*,4R*)-l-{2-(2-(l-^ 
>y9^:^7x>.5-r ;W)X hi^^>']X5^;i/}.3,4-trP U i?>i^:t — ;U*#fco 
20 IR(neat)cm-^ : 3386,2938,2866,1438,1113,756,703 

NMRCCDCl,) 6 fit : 2.5-3.0(5H,m). 3.00(2H,t,J=7Hz), 3.2-3.7(lH,m). 
3.56(2H,t,J=6Hz), 3.71(2H,t,J=7Hz). 3.9-4.4(2H,m), 7.20(lH,d,J=8Hz), 
7.28(lH,d. J=5Hz), 7.43(lH.d, J=5Hz). 7.66(lH,s), 7.80(lH,d, J=8Hz) 

25 (3R*,4R*)-l-{2-[2-(l-^>y5^:t:7ac>.5-<Jl/)X h 4^ >^]X 5^;l/}.3,4- kT D "J 

^jg^ 1 Ttl^mtbT, «SfeMft®(3R*,4R*).l-{2-[2-(l-^>\/^:t:7a: 
>-5-r ;i/)X h4^'>]X5^;i/}-3,4-tf n "J 5^>5^:t-;P • S^^'^M:^^#feo 
IR(KBr)cm-i : 3309,2929,1718,1617,1199,1104,702 
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NMRCDMSO-de) (5 # ; 2.8-3.2(6H,in), 3.2-3.8(6H,m). 4.1-4.4(2H,in), 
7.26(lH.d,J=8Hz), 7.39(lH,d,J=5Hz), 7.72(lH,d,J=5H2). 7.75(lH,s), 
7.90(lH,d,J=8Hz) 
MM 5 0 

5 l-{2-[2-(5-J>^ h^'>-l-^>y7 ^ >-6-1';i/)X h4^>']X5^Jl/}.3-trP U ^ — 
IR(neat)cm-» : 3394,2941,1637,1465,1197,1131,1015,841,759 

10 mmm4 6 (2) izmmizvx. mBm^(D i.{2-i2-(6-^ 

IR(neat)cm-i : 3386,2940,1466,1430,1198,1131,1015,837,762 
NMR(CDCl3) <5 # : 1.5-2.4(3H,m), 2.5-3. 0(5H,m), 2.99(2H,t, J=7H2), 
3.59(2H,t,J=6Hz), 3.67(2H,t,J=7Hz), 3.85(3H,s), 4.2-4.4(lH,m), 
15 e.68(lH,d,J=2Hz), 6.99(lH,s), 7.34(1H,8), 7.54(lH,d,J=2Hz) 

mmm 5 1 

i-{2-[2-(5-;'^ h^v-i-^>V7^ >.6-<;i')x h^r>']x9^;i/)-3-tf n U i^y — 
Mii^^J 1 7 i|^«lf::LT> Mfijjta<^) l-{2-[2.(5-pc h^'>-i-^>'/y ^ >. 

20 6--f ;u)x h^^->]x5^;i.}-3-h!n u v'y • =L^mm.^nrco 

IR(KBr)cm-i : 3396,2942,2691,1718,1636,1465,1198,1130,720 
NMR(DMSO.de) 6 m : 1.7-2.3(2H,m), 2.8-3.6(6H,m), 2.91(2H,t, J=6Hz), 
3.5-3.9(4H,m), 3.83(3H,s), 4.2-4.5(lH,m), 6.86(lH,d,J=2Hz), 7.17(lH.s), 
7.43(lH,s), 7.88(lH,d,J=2Hz) 

25 MifiM 5 2 

i-{2-[2-(6-^ h^z^-i-^>Vy'^ >-5--r ;i')x h:^e>]x5^;H.3.t?n u e^y- 
MjtM4 6(1) tmmiz vx. m^^^(D 2-[2-(6-p< h=^-->-i-^> 
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IR(neat)cm-» : 3381,2944,1638,1475,1201,1125,1011,758 

j^viT, mmm4 6 (2) tmmizvx. iififftJK© i-{2-[2-(6-^ h=^'>-l- 
IR(neat)cin-^ : 3398,2938,1475,1202,1094,757,730 
NMR(CDCl8)6M : 1.5.2.4(3H,m), 2.5-3.0(5H,m), 2.98(2H,t,J=7Hz), 
3.59(2H,t,J=6Hz), 3.68(2H,t,J=7Hz), 3.86(3H,s), 4.2-4.4(lH,m). 
6.65(lH,d,J=2Hz), 7.00(lH,s), 7.35(lH,s), 7.50(lH,d, J=2Hz) 

mmm s s 

l.{2-[2-(6-;>^ h^i^-l-^>Vy'^>.5-<}V)3Lh^i^]X.^jV}.3.\fuyj / - 

mmm a 9 ti^iiicbT. ^^^^^^(^t;^ i-{2-[2-(6-;>^ h^->.i.^>vy ^ >. 

IE(neat)cm-^ ; 3377,2938,2694,1475,1202,1124,1093,1011 
NMRCCDCls) <5 m : 1.7-2.2(2H,m), 2.8-3.6(6H,m), 2.96(2H,t, J=6Hz), 3.5- 
4.2(4H,m), 3.86(3H,8), 4.3-4.6(lH,m), 6.6-6.7(lH,iii), 7.01(lH,s), 
7.34(lH,d,J=lHz), 7.51(lH,d,J=2Hz) 

mmm 5 4 

l-{2-[2-(l.^>y'5^:r7i>.5-f ;l/)X h=t^>/]X5^;i/}.3-hrD U >?>7 5 >® 

(1) 2-(2-(l-^>y^:r >'x>.5--r;W)X h^^v-lS^^ 1.00g^5^h^t HD 
y^> lO.OmL fC^^L, 5*0 {C?^^^, l,l'.;«7;i'Jj^x;i/>?-r 5 i.osg 
^JP^.^mi? lBt|fe1M*^b;fe. 5*C{C?&^^, S^Sjg'&t/fc h UX5=-;i/T^ > 

o.88mL:fe<j;af tert-:;^5^;i/=3-trn u >'x;i.;?7;i//xpt- h i.i8g*in;i, ^ia 

^*®*b> ^ll^tftJKO tert-:/5^;i/=l.{2-[2-(l-'^>y5^:t7x >-5-'r ;>) 
X h=^iy]T±^)V}-3-}:fU V i^x;i.;^7;i/A^- h 2.00g *#fco 
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5^;i.}.3- tr o u i?n;p;*7;j.A*p< - h 2.oog h^bHn77> 2.0mL izmm 

S'CJCJ^^^, ^ t H n :7 ^ >^^iic® Imol/L 5^ S ^ h K P 7 

3.5mL ^JD^, 3B#P«^JomMggLfe. -5;«i:ii-&tr fi^K^fe J: 

5 ^*S^^x5^;i/$iD^. 5inol/L7Km^t::M- U C/AtK^?^!? pHio JcDl^bfe:^. 

mm;i^ UU^JUJ^:^^ y -JP = 30:l'>^15:l)-VmmV. mnBm^<D l.{2-[2- 

10 feo 

IR(neat)cm-* : 3358,2938,2861,1438,1112,1052.755.703 
NMRCCDCla) <5 M : 1.2-1.7(lH,m), 1.9.3.0(7H,in), 2.01(2H,8), 
3.00(2H,t.J=7Hz), 3.3-3.7(lH.m). 3.57(2H,t,J=6Hz), 3.71(2H.t,J=7Hz). 
7.20(lH,d,J=8Hz), 7.28(lH,d,J=5Hz), 7.41(lH,d,J=5Hz), 7.66(lH.s), 
15 7.78(lH.d,J=8Hz) 

mmm 5 5 

l-{2-[2-(l-^>\/5^^>'x>-5-< Jl/)X h^>/]X5^;H.3-tf D U i^>T5.> ' 

l-{2-.[2-(l.^>l/^:r7 3: >-5--r ;i/)X hc^->]X5^;P}.3-trn U S^>T^ > 
20 0.71g ?&@^mX5^;i. 3.0mL iCjg^b. COmm^Z. rL "^7 ^ o.44g ^ ^ tf f^^ 

WA^Mfljib. B^i?X5^;i.TiJfe?^Lfe^. ^ilSIL, ^feJ^^CD i-{2-[2-(i-^> 
y5^:t7x>.5--r;i/)x h:^i/]xg^;H.3-trD u >?>t$ > • ->-aL«^^^ 

i.osg ^nfto 

25 IR(KBr)cm ' : 3447,2938,1406,1279,1115,720 

NMR(DMSO-d6)aM : 1.7-2.5(2H.m), 2.8-3.5(8H.m), 3.5-4.0(5H,m). 
7.27(lH,d,J=8Hz), 7.40(lH,d,J=5Hz), 7.72(lH,d,J=5Hz), 7.75(lH,s), 
7.90(lH,d,J=8Hz) 

Mj^m 5 6 
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$!5i^»J5 4 (1) iimi^iZhX. tert-:/5^;l/=l-{2-[2-(l-^> ^ >.5.< 

m(neat)cin-^ : 3356,2938,1467,1261,1111,1030.882,769,740 
NMR(CDCl3)6M : 1.2-1.7(lH,m), 2.02(2H.s), 2.1-3.0(7H,m), 
2.98(2H,t,J=7Hz). 3.3-3. 7(lH,m), 3.57(2H.t,J=6Hz), 3.69(2H,t, J=7Hz), 
6.71(lH,dd,J=1.2Hz), 7.15(lH,dd.J=l,7Hz), 7.40(lH,d,J=7Hz), 7.4- 
7.5(lH,m), 7.59(lH,d,J=2Hz) 

mmm 5 7 

i-{2-[2-(i-^>y7^ >-6-'f ;i')x h^>']x5^;i/}-3-trp u i>>rs.> • i^a. 
mmm 1 7 1 iiiiifo UT. lifers® i-{2-[2-(i.^>y:7 ^ >.5--r ;i')x h 

^i^]xg^;H-3.tfnUi?>T5> • '>rL':7M:^<£#fc, 
IR(KBr)cm ' : 3408,2952,1615,1311,1127,769 

NMRCDMSO-de) 6 fit : 1.5.1.9(lH,m), 1.8-2.4(lH,m), 2.1.3.0(6H,m), 
2.89(2H,t,J=7Hz), 3.4-3.8(5H,m), 6.89(lH,dd,J=1.2Hz), 7.18(lH,d,J=8Hz), 
7.50(lH,d,J=8Hz), 7.4.7.6(lH,m), 7.94(lH,d,J=2Hz) 

mmm 5 a 

l-{3-r2-(l-^>'y5^:t7x>-5-'r;i')X h:^i/]yptf;i.}.3.tfp Ui^/-;!/® 

mm 

5-[2-(3-i^ P P :fU'^^>^)ji^)l].i.^ >V^:tyai> 1.20g ^ N,N-i^ ^ ^ 
JU:^JVATS. H 12mL izmMh. ^(Dm^iZ 3-tf P 'J 0.82g*5cfc^ 
^1?;^7'J'^A 1.30g^jjp;l. 85t:T2.5BtK^^bfco J^^Lfc^. 

^@#r*;«7 7Ai^ p Ni:^^:7^-(^?||^;^ npxK;i,A:pt:$7 y-;^ = 20:i- 

10:l)T3^Mb, mBm^<D l-{3-[2-(l-^>V5^:^7a:>.5.'r ;l')X h i^] ^ 
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p tf;H-3-tf a U o.78g 

IR(neat)cm-^ ; 3386,2943,1438,1106,1052,755,701 
NMR(CDCl3)6M : 1.5-2.0(3H,m), 2.0-3. 0(7H.m), 2.98(2H,t,J=7Hz), 
3.49(2H.t,J=6Hz), 3.67(2H,t. J=7Hz), 4.2-4.4(lH,in). 7.1-7.3(2H.in), 
7.41(lH.d,J=6Hz), 7.66(lH,s), 7.78(lH,<i, J=8Hz) 

mmm 5 9 

l-{3-[2-(l-^>y5^:t7x>-5-'f ;i/)X h^v'JT'D b!;i/}-3-bfn U iP J . 

x.h^%^]':fu t!;i.}.3-fcro u i^J-ju ' :^ma*=»fco 

IR(KBr)cm-i : 3368,2937.2695,1438.1108,821,764,708 
NMR(CDCl3)(5ffi : 1.8-2.3(4H,m), 2.3-3.6(6H,m), 2.96(2H,t.J=6Hz). 
3.50(2H,t.J=6Hz), 3.68(2H.t,J=7Hz), 4.3-4.7(lH,in). 7.21(lH,d. J=8Hz), 
7.30(lH,d,J=5Hz), 7.43(lH,d,J=5Hz), 7.67(lH,s), 7.80(lH,d,J=8Hz) 

mmm e o 

i-{3-[2-(i-^>^/:7 9 >.5-<;U)x h=¥iy]:fa tf;i.}.3-if n u v^y-^POMii 

IR(neat)cm-^ : 3386,2942,1467,1261,1108,1030,883,740 
NMR(CDCl3) (? # : 1.5-2.0(3H,m). 2.0-3.0(7H,m), 2.95(2H,t,J=7Hz), 
3.49(2H,t,J=6Hz), 3.65(2H,t, J=7Hz), 4.2-4.4(lH,m), 6.71(lH,dd, J=l,2Hz), 
7.14(lH,dd,J=l,8Hz), 7.3-7.5(2H,m), 7.58(lH,d. J=2Hz) 

mmm 6 1 

i-{3-[2-(i.^>\/7^>.5.'f ;u)x hc^^^^]:/ahr;i.}-3-tfp u i^y-ji - mm 

IR(neat)cm-^ : 3339,2941,2605,1468,1262,1110,773.742 
NMR(CDCl3) 5 m : 1.6-2.4(4H,m), 2.4.4.0(12H,m), 4.4.4.8(lH,m), 
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6.72(lH,d.J=2Hz), 7.12(lH,d,J=8Hz), 7.3.7.6(2H,m), 7.59(lH,d. J=2Hz) 

mi^m 6 2 

i-{3-[2-(6-:7;i/:tn.i.^>\/5^:t7x>.5--r;i')x h^s^]:/n t!;P}.3.tf □ u 

IR(neat)cm » : 3422,2952,1458,1257,1106,838,747.711 
NMRCCDCls) <5 m : 1.5-3.0(10H,m), 3.00(2H,t, J=7Hz), 3.4-3.6(2H,m), 
3.68(2H,t,J=7Hz). 4.2-4.4(lH,m), 7.23(lH,d. J=5Hz), 7.36(lH,d,J=5Hz). 
10 7.51(lH,d,J=10Hz), 7.66(lH,d,J=7Hz) 

mmm e a 

l-{3-[2-(6-7;P:tD.l.^>V'5^:t7x>-5.-r ;W)X h ^ >-] 7" D tf ;i/}.3- tT P U 

15 x>.5-'r;i')x h:^^>']:/D tr;i.}-3.fcra u • *&mife<&#feo 

IR(neat)cm-^ : 3377,2954,2702.1458,1257,1107,750,712 
NMRCCDCla) 6 M : 1.8-2.3(4H,m), 2.8-3.6(8H,m), 3.53(2H,t, J=6Hz), 
3.69(2H.t,J=7Hz). 4.3-4.4(lH.m), 7.27(lH,d, J=5Hz), 7.39(lH,d,J=5Hz), 
7.62(lH,d,J=10Hz), 7.67(lH,d,J=7Hz) 

20 m^tm 6 4 

(3R,4S)-l-{3.[2-(l-^>>/5^:t7x>-5--r ;U)X h ^ D tf ;i/).3,4- h! □ U 

M3§«ai5 8 tmmiZhX. Sife?fit«i®(3R.4S)-l-{3-[2-(l-^>V/5^:t7x> 

-5-r;i/)x hc^'>]:/n tf;i.}.3,4-trD ij >^>i^:t-;i/^#fco 

25 IR(neat)cm i : 3387,2940,1438,1159,1108.1051,703 

NMR(CDCl8) (5 M : 1.5-1.9(2H.m), 2.4.2.8(6H,m), 2.98(2H,t,J=7Hz), 
3.47(2H,t.J=6Hz), 3.67(2H,t, J=7Hz), 4.1-4.3(2H,m), 7.20(lH,dd,J=l,8Hz), 
7.27(lH,d,J=5Hz), 7.42(lH,d,J=5Hz), 7.65(lH,d,J=lHz), 7.79(lH,d,J=8Hz) 
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(3R,4S)-1.{3.[2.(1.^ >V^^y3L >.5.^ ;U)x H ^ ->] ^ n fc! )].}-3.4- tf n U 
IR(KBr)cm-^ : 3381,2871.2602,1120,808,768,718 

NMR(DMSO.de) <5 # : 1.8-2.0(2H.in). 2.8-3.8(12H,m), 3.9.4.3(2H,m). 
7.25(lH,dd,J=2,8Hz), 7.39(lH.d, J=5Hz). 7.72(lH,d,J=5Hz), 
7.73(lH,d.J=2Hz), 7.90(lH,d,J=8Hz) 

nmm 6 6 

i-{3-[2-(i.^ >V^:tyx. >-5-^ )V)jL h^i^-\:fa tr;i.}.4. tf ^ u y -;k>d 



5 8 iimmiZl^X. Win^m^<D l-{3-[2-(l-'>^>y5^:t7x>.5.'f 

IR(neat)cm-» : 3386,2935,1438,1364,1111,755,701 
NMR(CDCl8)aM : 1.4.2.2(8H,m), 2.1.2.5(2H,m), 2.5-3.0(2H.m), 
2.98(2H,t,J=7Hz), 3.48(2H,t. J=6Hz), 3.5-3.8(lH,m). 3.67(2H,t. J=7Hz), 7.1- 
7.3(2H,m), 7.42(lH.d,J=5Hz), 7.66(lH,s), 7.79(lH,d,J=8Hz) • 

mmm 6 7 

X h^^v-liT^D tf;i/>-4-fc!^U5^/-;p . 

IR(KBr)cm-^ : 3420,2866,1718,1616,1190,1120,705 
NMR(DMSO-de) (5 # : 1.5-2.0(6H.m), 2.8-3.1(8H,m), 3.4-3.8(lH,m), 
3.44(2H,t,J=6Hz), 3.64(2H,t, J=6Hz), 7.24(lH,d, J=8Hz), 7.40(lH,d,J=5Hz), 
7.6-7.8(2H,m), 7.91(lH,d, J=8Hz) 

mmm a s 

i-{2-[2-(2-:^7 5^;p)x h^5^]x9^;i/}-3-trp u i^y-ji(Dmm 
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^JU^JUAT^ K 8mL izmmV. ^KDmmiZ 3-t?P U i^y-jU 0.45mL^ck 

rjf^®?* u •^A o.75g <£tn;^, 9ox:'v 2mmmwvito ?^^Lfc^. ^fs^g 

8:1.5:l)T?mML, lifejft)^© l-{2-[2-(2-:^ :7 5^;i/)X h '>]X^;i/}.3. tf n u 

i^y — ;i' o.5ig ^#fco 

IR(neat)cm-^ : 3422,2938,1112,820,749 

NMR(CDCl3) <5 M : 1.5-1.9(lH.m), 2.0.2.5(3H,m), 2.5-3.0(4H,m), 
3.05(2H,t,J=7Hz), 3.59(2H,t,J=6Hz), 3.75(2H,t, J=7Hz). 4.2-4.4(lH,m), 7.2- 
7.6(4H,m), 7.6-8.0(3H,m) 

mm-m e 9 

l-{2.[2-(2-:h75^;U)X h^r'>]X5^;i.}.3-trn U VJ-}V • v'rLt7mmo«it 

;W-3-t;n u z^y-)v • v-^-i^^^^^fc. 

IR(KBr)cm-» : 3366,2945,1405,1113,820,720 

NMR(DMSO-de) 6 : 1.6.2.3(2H,m), 2.7-3.5(8H.m), 3.5-3.9(4H,m), 4.2- 
4.5(lH,m), 7.4-7. 6(3H,m), 7.7-8.0(4H,m) 

mmm 7 0 

(3R,4S)-l-{2-[2-(l-^>>/5^:t7a^>-6--r;l<')X h4^>']X5F;i.}.3,4-fcf n U 

2-[2-(i.'>?>y5^^7x>.5-'f ;i.)x h^v-] x5^;i.=^^>x;i/4^^- h 

2.50g^& N,N-i?p^5^;i.7iN;PAT5 H 25mhizmmV. d ©^Mfr (3R,4S)-3,4. 
tfPUe^>v?:^-;i..:^m^l.40g*5ckCXhiJX5^;i.T5>4.7bmL^JlI^. 

^, 2mol/L7tci?'^b:^ h U •:7A:^^fl3gT? pHlO t^lSlEL. W^Ji^^lJlbfe, 
JVA:^^ y-}], = 8:1.5:l)X'mmV. ^fe?fiJKO(3R,4S)-l.{2-[2.(l-^ > V5=- 
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IR(neat)cm-' : 3390,2940,1438,1111,1050,703 

NMR(CDCl3) <5 # : 2.5-3.0(6H,m). 3.00(2H.t.J=7Hz). 3.55(2H,t, J=6Hz), 
3.70(2H,t.J=7Hz). 4.0-4.3(2H.m), 7.21(lH,dd, J=1.8Hz). 7.28(lH,d, J=5Hz), 
7.43(lH.d,J=5Hz), 7.66(lH,d,J=lHz). 7.80(lH,d, J=8Hz) 

(3R,4S)-l-{2-[2.(l--; >^/^:ty:c> -5-< ;i.)X h^iy]JL^ ;i.}-3,4- tf P U 

-S-^f ;P)X h:^-$^]x5^;|.}.3.4-t!P U i?>5^:^-;p . ;^^m=£#fco 
IR(KBr)cm-» : 3194,2864,1365.1348,1130,1111,820.712 

NMRCDMSO-de) 6 « : 2.8-4.0(12H,m), 3.9-4.3(2H,m). 7.2-7.5(2H,m), 7.7- 
8.2(3H,m) 

mmm ? 2 

tert-:;^5^ ;P=1.{3.[2-(1-^ > 7 X > -S.-f ;U)X h '>] p tf ;i/}.3. t? P 

3-[2-(i--<>y5^:r:7 3:>.5-i';i.)x h:^^i^]ynfcf;i.=^:$^>x;U3js^- h 

0.70g<£ N,N->?p^5^;^3^^;^AT5 K 7mL{Clt^L,. C (Dm^iZ tert-ZT^ )l 
=3.t;P 'J i^x;i.;^7;i.n^- h.^^M 1.03g:fe J;Uf h U JL^JVr^> 1.86mL 

MffiTfc^iK^WSb. tert->^5^;i.=l.{3.[2.(l--^?>l/g-:^-:7x> 
-5-^ ;P)x h:^-'>]^p tf;i.}.3.lf p U 5^x;i.^;pn^- h i.iSg ^^f^, 
NMR(CDCl3) (5 M : 1.2-1.9(3H,m). 1.44(9H,s). 1.9-3.0(7H,m), 
2.99(2H.t.J=7Hz). 3.49(2H,t,J=6Hz), 3.67(2H,t,J=7Hz), 4.0-4.3(lH.m). 
7.19(lH,d.J=8Hz), 7.27(lH,d,J=5Hz), 7.42(lH,d,J=5H2), 7.66(lH,s), 
7.79(lH,d,J=8Hz) 
7 3 
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i-{3-[2-(i.-^>y'5^:t7x>-5.<;i/)x h ^ '>]:/n e;i.}.3. tf n u > T $ > 

tert- >^5^;P=l.{3-[2-(l.'^ >V^:tyj^ >.5-^ )l)X. N 4- '>] 7^ n tf ;U}-3. If 

D u >?-;^:^7;i/ny<- h i.i2g *imx9^;p 7.0mL izmmi'. eio^^fc 

TKcfe J;t;:B^®jX5^;PSJn;5L, 2mol/L7fcmYt::^ h U A7fc^?^T pHlO JCiSS 

^^^'^r^A-u^mv. MffiT(3^^^M5feLfc. mmm^ti^Ai7u-^h^ 

o i-{3.[2Ki-^ > 1/5^^ 7 X >.5-^ ;U)x h '>]:;^ n bf ;w}.3- tr d u > r 5 

> 0.38g 

IR(neat)cm-» : 3357,2937,2861,2796,1146,1108,755,701 
NMR(CDCl3) <5 M : 1.2.1.9(4H,m), 1.9-2.8(7H.m), 2.97(2H.t.J=7Hz), 
3.48(2H.t,J=6Hz). 3.66(2H,t,J=7Hz), 7.19(lH,d,J=8Hz). 7.23(lH.d. J=5Hz), 
7.39(lH,d,J=5Hz). 7.64(lH.s). 7.77(lH,d, J=8Hz) 

w^m 7 4 

l-{3-[2-(l-^>l/g^:t7x>-5-'f ;P)X h^ri>]7'ntf;|/}.3-fcfn >J v>t^ 

MifiMl 7 il^ilfrbT. ^gfi^S<7) l-{3-[2-(l.-^>yg-:r7x>.5-< )\.) 
IR(KBr)cm-^ : 3390,2871,1614,1310,1122,766 

NMR(DMSO-d6) «5 : 1.5-1.9(2H.m), 1.9-2.9(8H,in). 2.92(2H.t, J=7Hz), 
3.3-3.7(lH,m), 3.43(2H.t, J=6Hz). 3.62(2H,t, J=7Hz), 7.25(lH.d, J=8Hz). 
7.39(lH,d,J=5Hz). 7.72(lH,d,J=5Hz), 7.73(lH,s), 7.90(lH,d, J=8Hz) 

m'Mi 5 

N-(l-{3-[2-(l-^ > y 7 X y.^.^ ;i/)x v^^^-zTu tT ;U}-3- tT n u 5^x;i.) 

l-{3-[2-(l-^>y5^:^7x>-5-1';i.)X h^>>]:;f n e;H-3-bf D U >?>T5 
> 0.50g S:*^-ft:^5^l/> 5mL Id^^L, -eO-CfC}^^^. C:cD^?gfChUX 
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50:l-10:l)T3WML, ^fitftt^© N-(l.{3-[2.(l.-C > ^ 5^:*- 7 x >.5.< ;i.)x h 

IR(neat)cm-^ : 3292,2946,1654,1560,1110,757,702 
NMR(CDCl3)(5M : 1.5-1.7(lH,m), 1.7-1.8(2H,m), 1.94(3H,s), 
2.13(lH,q.J=9Hz), 2.2-2.3(lH.m). 2.4-2.5(3H.m). 2.59(lH.dd, J=2,10Hz), 
2.86(lH,dt,J=4,9Hz), 2.99(2H,t, J=7Hz), 3.49(2H,t, J=6Hz). 
3.67(2H,t,J=7Hz), 4.3-4.5(lH,m), 5.8-5.9(lH,m), 7.22(lH,dd, J=1.8Hz), 
7.28(lH,d,J=5Hz), 7.42(lH,d,J=5Hz), 7.67(lH.d,J=lHz), 7.79(lH,d. J=8Hz) 

mmm i a 

N-(l-{3-[2.(l--^ > 1/5^:*- 7 X >-5-^ ;i')X h i^] >^ n tf ;i.}.3- \^U^)V:=.)\,) 
®lii«»l2 1 iinmzX^X. m.^^m^(D N-(l-{3-[2-(l--<>^/5-;r:7ac>.5- 

<;U)x ^:^->^]y^^f;^}.3-t!^us^-;^)T-fe hT^ K -^mm^^^fc. 

IR(KBr)cm-^ : 3422,2868,2475,1664,1542,1343,1117,711 

NMR(CDCl3)d M : 1.9-2. l(3H,m), 2.05(3H,s), 2.3.2.4(lH.m), 2.4-2.5(lH,m), 
2.6-2.7(lH,m), 2.8-2.9(2H,m), 2.97(2H,t, J=6Hz). 3.4-3.5(lH,m), 
3.51(2H,t,J=6Hz), 3.6-3.7(lH,m), 3.70(2H,t, J=6Hz), 4.6-4.8(lH,iii), 
7.22(lH,dd,J=l,8Hz), 7.31(lH,d,J=5Hz), 7.46(lH.d, J=5Hz), 7.67(lH,s), 
7.81(lH,d,J=8Hz) 

N-(i-{3.[2-(i-^ > y 5^ :t :7 X ^-s-f ;i.)x h ^ y p tf ;i.}.3- tf D u x;^) 

^3i^J7 Sira^fCUT. N-(l.{3-[2.(l.^>»/g^::r7x>.5-f 
IR(neat)cm » : 3270,2927,2856,1320,1148,1110,756 
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NMR(CDC1,) a M : 1.6-1.8(3H.m), 2.1.2.3(2H.m). 2.44(2H.t.J=7Hz). 
2.50(lH.dd.J=6.10Hz), 2.60(lH.dd.J=3,10Hz). 2.77(lH.dt,J=4.9Hz). 
2.94(3H.s). 2.99(2H,t.J=7Hz). 3.48(2H.t. J=6Hz), 3.68(2H.t, J=7Hz), 3.9- 
4.0(lH.m). 4.6-4.8(lH,m). 7.22(lH,dd, J=1.8Hz), 7.28(lH,d. J=5Hz). 
7.42(lH.d,J=5Hz). 7.67(lH.d,J=lHz). 7.79(lH.d. J=8Hz) 

mmm 7 s 

N-(l-{3.[2-(l--< > y 7 a: >.5-f JV)J^ h^i^]^U EjUhS- i^UOi^'JV) 

;^)xh^e^]:/Dl:^;^}-3-tf^u>^-;^)p^iS^>x;^3^^>T5 k • i-^L^mm^ 

IR(KBr)cm-i : 3250,2868,1718,1314,1165,1119,707 

NMR(DMSO-de) (5 ffi : 1.8.2.0(3H,m). 2.2.2.3(lH,m), 2.93(2H,t.J=7Hz). 
2.97(3H.s). 3.0.3.1(3H,m). 3.1-3.2(lH,m), 3.2-3.3(lH.m), 3.4-3.5(lH,in), 
3.45(2H,t,J=6Hz), 3.63(2H.t,J=7Hz). 4.0-4.1(lH,m), 7.26(lH.dd, J=1.8Hz), 
7.40(lH,d.J=5Hz). 7.4-7.6(lH,m), 7.72(lH,d,J=5Hz), 7.74(lH,d,J=lHz), 
7.90(lH,d,J=8Hz) 

mmm ? 9 

i-{3-[2-(i.-< > y :7 X >-6.t' ;i')x h^>']:fa tr;i.>-N.N.s? ^ jv-s- tf 
i-{3-[2-(i--< >v^:ty3u> -5--r ;i^)x s 5>] y a tf ;i.}.3- tf p u >^ > r $ 

>O.43gS:p<^y-;i,8.6mLfC^0L. C (Dm^iZ 37%^.)U 

T U > 0.35mL* J;^X7Km^b3i^^7^:^ h U C7A 0.09g *Jn^. 17f^m 
mn^Vft, ^kJ^T, -R/iSS^il&fc 2mol/L^m2.6mL^tjnA. ^MT304i-rBl 

=£jn^. 2moi/L7Kmt'^hvoAyi^mmi^pH9.5\zm&i.. mmm^^^L 

p(^/~;i. = 50:i.io:i)-^«^L, l-{3-[2-(l-^ > >/^:t 7 x >.5. 
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IR(neat)cm-^ : 2945,2862,2786,1458,1111,700 

NMR(CDCl3) <5 « : 1.6-1.8(3H,m), 1.9-2.0(lH.m). 2.20(6H,s). 2.2-2.3(lH,m), 
2.3.2.5(2H,m), 2.50(lH.dt, J=8,12Hz), 2.7-2.8(2H,m). 2.8-2.9(lH.m), 
2.99(2H.t,J=7Hz), 3.49(2H,t, J=7Hz), 3.67(2H,t. J=7Hz). 
7.22(lH,dd.J=1.8Hz), 7.28(lH.d.J=5Hz), 7.41(lH,d, J=5Hz). 
7.67(lH,d.J=lHz), 7.79(lH,d,J=8Hz) 

mmm a o 

l-{3-[2-(l--? >V^^y3,> -5-^ Jl.)JLh^ v'jy p tf ;i.}.N,N.i? ^ ^ ;p.3. tf 
o u > T ^ > • Mjfi 
i-{3.[2-(i.-^ > y 5^ :t 7 X > -s.-r ;i.)x h 4^ '>] y n tf ;^}-N,N- 5^ ^ 9^ ;i.-3. 

tf n U 5^>T5 > 0.39g <£ri^^X5^;i, 4.0mL U , CI 0[>i§?S 3.25mol/L 

so i-{3-[2.(i--^ :7 oc >.5-< ;t.)x h 5.]:/n tf ;h-n.n->^ ^ ^ju. 

3.trn u > ' ~mmm. o.32g 

IR(KBr)cm-^ : 2936,1437,1101,701 

NMR(CDCl3)5M : 1.9-2.1(2H,m). 2.4.2.6(2H,m). 2.84(6H,s), 
2.98(2H,t,J=7Hz), 3.1.3.2(2H,m), 3.4-3.9(4H,m). 3.54(2H,t, J=5Hz), 
3.72(2H,dt,J=3,7Hz), 4.2-4.3(lH,m). 7.24(lH.d, J=8Hz), 7.35(lH.d, J=5Hz), 
7.43(lH,d,J=5Hz), 7.71(1H,8), 7.84(lH,d,J=8Hz) 
1 

2-(l--< >^/9-:tyx. >.4.^ ;i.)-l.X 2.2g ^h)l3i> 2.2mL *3 <t 

50o^(W/V)7jC^^[^:^- hV^Aymm 8.8mL fCH^b. 2.(3-^7 n D^nzJ^^^i.) 
5^ h ^ k H«=l-2H-tf^> 4.41g*3.fcDefiS^7K^^ h^.n-:r5^;U7>^:XH7A 
0.42gSiP;l. 2^r^tn^Mi!lEUfe. J^J^Lfe^. KmU^miZyi^^^U h )U 
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^ <D 2-{3-[2-(l-^ > 7 X > .4.-r ;i/)X h ->] ^ n # ^ >>}5^ h ^ t h* D 

6.50g ^ntCo 

. ;l^X>:S^i?X^;i. = 4:l-3:l)t?i^StU. ?ft 4^ CD 3-[2-(l-^ > :t 7 x > .4-^ 
10 >'I^)X l-:^^'>].l.yo/iy «-;H.42g 

IR(neat)cm-^ : 3394,2943,2867,1413,1110,761 

NMR(CDCl3) (5 M : 1.81(2H.qn,J=6Hz), 2.1(lH,brs), 3.26(2H,t. J=7Hz). 
3.63(2H,t,J=6Hz). 3.69(2H.t, J=7Hz), 3.76(2H,t, J=6Hz), 7.0-7.4(2H,m), 
7.45(2H,s). 7.77(lH,dd,J=2,7Hz) 
15 ##^2 

• 3-[2-(i-^>i/5^;e- :7x>.2-r ji.)x h^^^e^i-i-yn/i/^jp 

NMRCCDCls) (5 It : 1.68(lH,br8). 1.86(2H,qn,J=6Hz), 3.17(2H,t,J=6Hz), 
3.67(2H,t,J=6Hz), 3.76(4H,t, J=6Hz), 7.07(lH,s), 7.2-7.4(2H.m). 
20 7.67(lH,d,J=8Hz), 7.77(lH,d, J=8Hz) 

• 3-[2-(i-^>y5^:t:7x >-3-<;i')x h4^->].i-:/D/iy-;i. 

IR(neat)cm-^ : 3395,2942,2867,1427,1113,762,732 

NMR(CDCl8).<5 m : 1.83(2H,qn, J=6Hz), 2.27(lH,t,J=6Hz). 3.13(2H,t,J=7Hz). 
3.65(2H,t,J=6Hz), 3.74(2H,t, J=6Hz), 3.78(2H,t, J=7Hz). 7.18(lH,s), 
25 7.34(lH.dt,J=l,7Hz), 7.39(lH,dt.J=l,7Hz), 7.76(lH,dd, J=l,7Hz). 
7.86(lH,dd,J=l,7Hz) 

IR(neat)cm-^ : 3398,2939,2866,1438,1110,704 

NMR(CDCl3) (5 m. : 1.82(2H,qn, J=6Hz), 2.29(lH,t. J=6Hz). 3.00(2H,t, J=7Hz). 
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3.64(2H,t,J=6Hz), 3.71(2H,t, J=7Hz), 3.73(2H,q. J=6Hz), 
7.22(lH,dd,J=l,8Hz). 7.28(lH.d,J=5Hz), 7.42(lH.d,J=5Hz), 
7.66(lH,d,J=lHz), 7,80(lH,d.J=8Hz) 

• 3-[2-(i-^> V'5^:t:7 >.6-<;i.)x S^'>]-i-ynA°/-;p 
5 IR(neat)cm-^ : 3389,2942,2866,1397,1111,819,693 

NMR(CDCl3) d m. : 1.82(2H.qn,J=6Hz), 2.24(lH.t,J=6Hz), 3.00(2H,t.J=7Hz), 
3.64(2H,t,J=6Hz). 3.71(2H,t, J=7Hz). 3.74(2H.q,J=6Hz), 7.21(lH,d, J=8Hz), 
7.28(lH,d,J=5Hz), 7.38(lH,d,J=5Hz), 7.70(1H,8), 7.75(lH,d,J=8Hz) 

• 3-[2-(i.^>\/5^:^:7a: >-7--r;W)x h:^^>^].i-:/n/iy 

10 ##M 3 

4-[2-(3.i7 D n yD7i?J^^$^)x>;U].l-^>y'^:t7a: >C!)®{3t 

s-[2-{i-^>V^:ty jc>-4-^ )V)j:h^z^]-i-ya/^y -ju i.40g ^m-fbp^ 

7.0mL ^zmMi^. ife-fb^rt — l.lOmL :fe J;tK N,N-i^^5^;W3jN;i^AT 
5 K 0.05mL 5 B^MSn^itdS b fc, MJETfC^jK^feg^L/fc, 

1.43g^#fc, 

IR(neat)cin-^ : 2867,1413,1113,760 

NMR(CDCl8) 8 ^ : 1.99(2H,qn,J=6Hz), 3.23(2H,t,J=7Hz), 3.58(2H,t, J=6Hz), 
20 3.59(2H,t,J=6Hz). 8.75(2H,t, J=7Hz), 7.18(lH,dd,J=2,7Hz), 

7.29(lH,t,J=7Hz). 7.1-7.3(2H.m). 7.45(2H,s), 7.76(lH.dd,J=2,8Hz) 

' 2-[2-(3-i' nn:/n3}?:^'>)x5^;i/].i.^>v''5^:t7x> 

25 NMR(CDCl3) (5 # : 2.04(2H.qn, J=6Hz), 3.16(2H,t.J=7Hz), 3.62(2H,t, J=6Hz). 
3.66(2H,t,J=6Hz), 3.75(2H,t, J=7Hz), 7.06(lH.s), 7.25(lH,dt.J=l,7Hz), 
7.30(lH,dt,J=l,7Hz), 7.67(lH.dd,J=l,7Hz), 7.77(lH,dd,J=l,7Hz) 

• 3-[2-(3-:;7 D0 7'n7t?c^S^)X5^;U].l.^>yg^:t7 3i> 
IR(neat)cm-* : 2865,1427,1116,762,732 
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NMECCDCls) «5 m : 2.02(2H,qn, J=6H2), 3.13(2H,t, J=7Hz), 3.61(2H,t, J=6Hz), 
3.62(2H.t,J=6Hz). 3.79(2H,t,J=7H2). 7.19(m,8), 7.34(lH,dt.J=l,7Hz), 
7.39(lH.dt,J=l,7Hz). 7.77(lH,dd,J=l,7Hz). 7.86(lH,dd.J=l,7Hz) 

5 IB(neat)cin-^ : 2864,1438,1113,755,701 

NMR(CDCl8) <5 m : 2.01(2H,qn,J=6Hz), 3.00(2H,t,J=7Hz), 3.59(2H,t. J=6H2), 
3.61(2H,t.J=6Hz), 3.70(2H,t,J=7Hz), 7.22(lH.dd,J=l,8Hz). 
7.28(lH,d,J=5Hz). 7.42(lH,d,J=5Hz), 7.68(lH.d. J=lHz), 7.79(lH.d, J=8Hz) 

• 6-[2-(3-^ UU:fU:^^zy)JL^)V]-l.^>V^^y3^> 
10 IR(neat)cm-^ : 2864,1113,820,761,696,652 

NMRCCDCls) d m : 2.00(2H,qn,J=6Hz), 3.00(2H,t, J=7Hz), 3.58(2H,t. J=6Hz), 
3.61(2H,t,J=6Hz), 3.70(2H,t,J=7Hz), 7.21(lH,d, J=8Hz), 7.28(lH,d, J=5Hz), 
7.37(lH,d.J=5Hz), 7.72(1H,8), 7.73(lH,d, J=8Hz) 

• 7-[2.(3-i7 uu:/n:^=^z^)j:^;u]-i.^>v^:ty x.> 
15 IR(neat)cm-^ : 2866,1460,1395,1115,795,701 

NMRCCDCla) (5 H : 2.00(2H.qii,J=6Hz), 3.17(2H,t,J=7Hz). 3.60(4H,t,J=6Hz), 
3.82(2H,t,J=7Hz). 7.20(lH.d,J=8Hz), 7.33(lH,t,J=8Hz), 7.35(lH,d.J=5Hz), 
7.42(lH,d,J=5H2), 7.70(lH.d,J=8Hz) 
##*»J 5 

mm 

3-[2-(l-^ >'/^:tya:. >.5--r ;i^)X h ^ >-].l-y D A / -JU 2.03g ^m.<t :^ 
2.43mL, h U JL^JVT 5. > 4.37niL :fe J; 4-(i^^ $ y)^^ U O.lOg 

25 ^M^. mum-v 3o^m. ^izm^-rr i2mmmwvrco ^mn^mizm. 

b.3-[2-(i.^>i/g^;j-:7x>-5-<;i/)x h=¥->}zfn trji/=^ >x;i/7j>^^- h 
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1.40g <£#fco 

IR(neat)cm-^ ; 2937,2866.1352,1174.1114.943,705,529 
NMR(CDCls) (5 # : 1.97(2H,qn,J=6Hz). 2.81(3H.s). 2.98(2H,t.J=7Hz), 
3.54(2H.t,J=6Hz), 3.70(2H,t, J=6Hz), 4.26(2H,t,J=7Hz), 
7.20(lH.dd.J=l,8H2), 7.28(lH,d,J=5Hz), 7.42(lH,d, J=6Hz), 
7.65(lH,d,J=lHz), 7.79(lH,d,J=8Hz) 
6 

2-[2-(6-^ ^=^'^-l-^>'/y^>.5.^ JU)jLh^i^]mWt^^n2-[2-(5.^ 

2.(2,4- h^'>7x-;i.).l.XiS^y-;i, 15.0g^^fbpC5^l.> isOmL iZ 
mmi'. 5k?^T> ^(DmmiZM:^mm 9.32mL. S UX9^;Pr5 > 13.8mL:fe 

J:rX4-(i^^5^;i.T5y)eu>^>o.iog&jqA. mumi^so^m. 

U'i^i2mmmwvft. s^ii^#j(c**in^, 6moyLmmi?pHi.5 (=^3g 
mm-^if^z^^A-v^mv. mmrizmm^^^i.rc. mmm^tt^A^w^ 

V:^ h^l^y x.^.^)V=T'tT--h I7.2g^#fc, 

IR(neat)cm-^ : 2958,1736,1509,1243,1035,834 

NMR(CDCl3) a M : 2.03(3H,8), 2.87(2H,t. J=7Hz). 3.80(6H,8). 

4.22(2H.t.J=7Hz), 6.41(lH.d. J=9Hz). 6.46(m,8). 7.05(lH.d,J=9H2) 

mU\ZVX 2,B--J^ h^-yy x.:^iF''f-)V=Tfr— h^^Tc, 

IR(neat)cm-^ : 2952,1736,1502,1226,1048,802,710 

NMR(CDCls)aM : 2.01(3H,s). 2.90(2H,t.J=7Hz). 3.74(3H,8). 3.76(3H,s), 
4.25(2H,t,J=7Hz). 6.74(3H,s) 
( 2 ) 5-T-fe5^;P-2,4->?p^ h=^>'7x^>5^;i/=T-fe5^~ hCDMifi 
2,4- >^ h 7 X :^^)\,^7 -fe: 7— ^ 17.0g .fe^jb ^ 5^ > l70mL \Z mm 

i2.ig<&jnx., mumx' immmnLtc. Kjit^M^m^^7}^iz^€. ^mm^ 
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5-T-b:5^;l/-2,4-i:^^ h^>'7a:^5^;p = T-fe7^- h 13. 9g 
5 NMR(CDCl3) 5 ffl : 2.01(3H,8). 2.57(3H,s), 2.88(2H.t, J=7Hz), 3.90(3H,8), 
3.93(3H,8), 4.21(2H,t.J=7Hz), 6.42(lH,s), 7.68(lH,s) 

( 3 ) 5-Tir5^;l'.4-fc Hn^i>-2-p^ h ^ :7 i ^5^;W=T-fe5=-- hOMiS 
5-T-fe5^;l'-2,4-i^^ h^zyy Ju:^^^)V=7±^— h 13.9g ?feT-fe hn h U;p 

^m^<D 5-T-fe5^;i/.4-b Hp^S^.2->^ h^i^y 3^^^}V=7'b.'r— h 13.3g 

15 

(4 ) l-[2.t: H n^r2^-5-(2-t: F O v'X5^;i/)-4-^ h ^ 7 oc ~;P]-l.X iS' y 

±13© 5-7-fe5^;i/.4-k Hn:^$^.2-p< h^$^:7x:^i5^;P=T-fe7^- h 13.3g 
20 ^XtJ' y ~JU 30mL fC^iUb. Jl ® JttS 5mol/L 7Km'^b:^ h U ^7 A 

2imL^tiD^. ^wviimmmwhTc, K!t^u^miZ7K^^zj^mm:c^}v^ 

6mol/Lmi?TpHl tCl^MLfc^. W*iS*:J)-5lbfe. *a®S7K*3d; 

25 :/D i:r;i.x-7^;PT^^tbfct^> ^mv. ^-fe^^© i-[2-k K D:^^>^-5.(2-b 

Hn4^->X5^;i')-4-y h^'>7xn;i.].l.X:$'y > 8.30g ^ntco 

l^iltcbT i-[2-t Hn:^^>'.4.(2.t H n=^->xg=-;i/).5-p^ h^->7xx;P'].i- 

NMECCDClg) 6 m : 1.6.1.8(lH,m), 2.61(3H,s), 2.90(2H,t,J=7Hz). 3.8- 
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4.1(2H,in), 3.84(3H,s), 6.84(lH,s), 7.06(m.8). 11.98(lH.s) 

(5) 2-:/P^r.l-[2-t Fn=^>'.5.(2.t H D g^;i/)-4-;* h4^>'7xX 

i-[2-b Hn^->-5-(2-t Ha^'>x5^;i.).4-^ h ^ ix;i.].i-Xi$' / > 
lO.Og ^m.ihy>^U> lOOmL IC^^L. JI CD^?^ fC:S:^ 2.94mL $MTU, 

xg^;i/)-4-^ h=^->'r7xX;i/]-l.X^ y > 16.4g Sr#fco 
l^^fcbT 2-yn^:.i-[2-t: H n:^rv'-4-(2.t: Hn^^>^x5^;i/)-5-^ h^>/7 
acx;U].i.x^ y >*^lfco 

IR(neat)cm-^ : 3376,2941,1644,1496,1243,1034,757,690 
NMR(CDCl3)6« : 1.5-1.8(lH,m), 2.91(2H.t,J=7Hz), 3.8.4. l(2H,m), 
3.85(3H,8), 4.40(2H,s). 6.89(1H,8), 7.07(lH.a). 11.51(1H,8) 

(6) 2-(6-J>^ ^^v'-l-^>\/7^>.6--f ;U)-1-Xj5'/— ;^ 

±IB© 2-:^nqB-i.[2-b H n:^>/ 15.(2- fc H n:^.>x9^;i/)-4-^ h^^s^^o: 
x;i/].i.x:$' y > 16. 4g / — 70mL \zmM\^. c ® h IJ 

i7.3g ^jn;^, B^miammmi^rc. ^mm. R!i^m^!^iZ7K.^^umm. 

)V 150mL fC^^L, il®^?g{C7jc^<fc:7tNr>^:h h iJ -^A 6.30g ^ ^j-fij^in b , 
1 mT^mWVtc. ^O^^fC 6mol/Llt^*JP^ pHl fC^lgL. 

25 SSTKSHEm-^^^e^'^/AT^^SL. M/ET(c^«^^g5fel,fc„ ^^^^^^^ 

Ai>nvh/f ^:7^~ (^^ls^S;^4^t^>:g^i?x5^;^=4:l) -^fi^mL, 
^a© 2.(6-^ ^^^^-i-'^>^Jy^>-b-^ )V)-i.jLi^ y-)V i.48g*#fco 

NMR(CDCl8) <5 # : 1.79(lH.br8), 2.97(2H,t,J=7Hz), 3.84(2H,t,J=7Hz). 
3,86(3H,s), 6.66(lH.d,J=3Hz), 7.03(lH,s). 7.35(1H.8), 7.51(lH,d.J=3Hz) 
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nil LT 2.(5- >c h=¥->-i.^>Vy^>.6--fJU).i.:j:^y-ju^i^rco 

NMRCCDCls) 6 m : 2.04(lH,br8). 2.98(2H,t.J=6H2!), 3.86(2H,t,J=6Hz). 
3.86(3H.8), 6.68(lH,d.J=2Hz), 7.02(lH,s). 7.31(1H,8). 7.55(lH.d. J=2H2) 
(7) 2-[2-(6->^ f^ + ->-l-^>^/:7^>-5-'1';P)X h=t-v]g^^Cr,^ifi 
2.(6- h^->.l.^>Vy^ >.5.-f A).1.X ^ y i.75g S tert: y - 
)V 7.0mL:feJ;tKN,N.i^^5^;i/3jN;i.A7 5 h* 1.75mL ©ig^l^ tC^^ b . 
T. JK^^JKtC D D 7 -k ^;Hf A U > 2.2g :i3 J; tert-^ h^i^tl^J^ 

\zmm\^s *mYb:^ N u '::7A o.9ig $in^, 3 ^F^MMig^^ LtS:, k 

^^m^m\zi\^^^'amm:^^)v^-mx. smoi/Lm^T phi tcgg^b/s:^, 

IR(neat)cm ' : 2939,1734,1426.1252.1200,1148.1094,1022,771 
NMR(DMSO.de)<5« : 2.88(2H,t,J=7Hz), 3.64(2H,t,J=7Hz). 3.82(3H,8), 
4.01(2H,s), 6.81(lH,d,J=2Hz), 7.22(lH,s). 7.44(lH,s), 7.82(lH.d. J=2Hz) 

mmzi^x 2-[2-(5.p< h^'>.i.^>y7 ^ >-6--r ji/)x v^-yim^^ntc. 

IB(neat)cm-^ : 2942,1731,1466,1431,1249,1132,1013,955,832,760 
NMR(DMSO-de) (5 M : 2.90(2H,t,J=7Hz), 3.66(2H.t, J=7Hz), 3.82(3H,s), 
4.02(2H,s), 6.86(lH,d.J=2Hz), 7.15(lH.s>, 7.46(lH,s), 7.88(lH,d,J=2Hz) 

7 

3-[2.(l.^>y5F:f 7x>.5-<;i/)X h^v-jyn tf:^->m©®3i 

( 1 ) 2-(l--<> X >.5-^ )Vyi-X.^J 4.60g fCTk^-fb* 

29ing. :ftfbx h7-n.>^5^;i/T>^:X^A 83mg *5 J; T ^ U )Vm tert-:/5^ 
;i^5.67mL<feJn;^. 45~50'C T 2 B#^^*^ L fc, S/^SS^i^ {C7K;fe 
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text-lf^)^ 7.70g 

IR(neat)cm-^ : 2978,2867,1729,1368,1159,1112,702 
NMK(CDCl3) (5 M ; 1.43(9H,s), 2.49(2H,t. J=6Hz). 2.99(2H.t,J=7H2). 
3.70(2H,t..J=6Hz). 3.70(2H,t,J=7Hz). 7.21(lH,dd,J=2.8Hz), 
7.27(lH,dd.J=1.5Hz), 7.41(lH.d,J=5Hz), 7.6-7.7(lH,m), 7.78(lH,d.J=8H2) 
( 2 ) 3.[2.(1--? >^/^:^ya^ >.6.^ ;i.)X h^l^-\':fu\i^>m tert- )V 
7.60g ^\>)V3Ly 22.8mL \ZmmV. p.h;i.X>;^;P7j^>^.-7jC?nt; 94mg 

m^m^vtc. mmm^h)VJL>-%^^u^^^ynw. ha. 23mL) 

m. 5.30g &#;feo 

IR(KBr)cm-M 2860,1719.1273,1128,706 

NMB(CDCU) <5 m. : 2.63(2H,t,J=6Hz). 3.00(2H,t. J=7H2), 3.73(2H,t,J=7Hz), 
3.74(2H.t.J=6Hz), 7.20(lH,dd,J=l,8Hz), 7.28(lH.dd. J=l,5Hz). 
7.41(lH,d,J=5Hz), 7.6.7.7(lH,in). 7.79(lH,d. J=8Hz) 

(i) : l-{3-[2-(l.^>l/5^:t:7x>-5-r;i^)X h4->>]:/D tf;i/}-3.Tif 

^i^y-ju-'7u^>mm. ce^T, it^mA) 50mg, m.m 20mg. t^h^s 

21bMI&25mgcfeJ;UCTH-b:;i/PH 1 0 1 (^fifU^^tM) 40mg©^i^i^ 

(ii) : [nu K>CL(BASF^m)10mg, TH-fe;lxPH 3 0 2 (M-fb 

(i) ^xl^'J ^fx;^tfD U K>K3 0 O 5%7Jc^^T?ii^L, 60'CT|g 
^^i- (ii) ^ii^L. I^a«l75ing, iI@8mm©P3?^^{C?Iig 
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m^mm 2 

(i) : -fb'&i^A 50mg^ 20mg. t 5 ^ C bSS:t& 53mg 

(ii) : n U H > C L ( B A S FthlS) 7mg. T tTir ;i/ P H 3 0 2 (Mit 
^!£aS)18mg> X5^T U >mTi:^;^->'>A 2mg 

5 (i) S:3it»J H:i:;l'hrD U H>K 3 0 O S^TK^^-ei^-^L. 60*CT^ 

«ILfc^, ^^J- (ii) ^feig-g-L. 1 D i50mg S 3 %if^5=->557 

M^JM 3 

10 ^JCO.lmol/L U 2xK^± h U ^7 A7K^IK:fe J; tJt0.1mol/L U ^M:?- h U r> 
A7K^?KSiJn;^T, PH7.5 fCMSbi'S:^, ^Si-fb^J ^: bT4g'^k:^ h U A * 

3i»iin^> $ e>t3:aE»i97K^S0^TiEi8fc loomL tf 
m^j^j 4 

'fb'&tiA Ig S:#«L. ;in(cai*ffi7K(S ^)80mL SSn;l^S$i±^. 
?^fc: O.lmol/L U >^ 2 tK^;^ U ^ A:^mm^.kZS O.lmol/L U >m7X* 2:^ h 

'J »>A7K^?K^jn;iT, pU7.5izmmvitm. mm<tmi:vxm.i\:± h V ^ 

^^j^J^tf-S. :*?S^JSilM31:^T7t^UX5^l/>M;i^Bgtf> (#a 5inL) IZ 
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1. £tTO-«g^ [1] <07)V^)i.X.-y^)Vmmi^^ftit^<D^^^:n-r^lZ 

-m^ [1] 

2 ^^^^^ 

Zfnit. 1 - 6 <^S^S ; p 1 - 3 OlE^S. ^n-^^n^^-ToJ 
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